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(54) CONTROLLER FOR MOTOR FOR REFRIGERATING CYCLE DRIVE UNIT AND AIR 
CONDITIONER THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce leakage current 
of a motor caused by an increase in direct current, and 
improve power factor, by setting any one of a short- 
circuit energizing mode with a forced energizing circuit 
which short-circuits a serial reactor on power source 
side of a converter device and an AC power source, and 
a non-short-circuiting mode which inhibits short- 
circuiting. 

SOLUTION: DC voltage is converted into PWM voltage, 
an inverter main circuit 18 and an inverter control circuit 
35 are connected to a compressor driving motor 1 9, and 
the voltage from a converter device is detected by a DC 
voltage detector 21. The zero-cross point of AC voltage 
is connected to a zero-cross detector 14 between the 
power source side of a reactor L and the load side of a 
current transformer 12, and an energizing control circuit 
16 is formed, which controls a forced energizing circuit 
15 with a base drive power source. During operation in a 
rotational speed priority energizing mode by a current- 
carrying pattern setting means 42, setting of short-circuit time for holding a current value 
within an allowable range is changed if AC input current reaches an allowable maximum value, 
is thus possible to prevent leakage current of a motor from increasing due to DC increase. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The converter equipment which changes into direct current voltage the alternating 
voltage supplied from AC power supply, The inverter equipment supplied to the compressor 
driving motor which changes into an PWM electrical potential difference the direct current 
voltage changed with said converter equipment, and forms a refrigerating cycle, The reactor 
connected to the power-source side of said converter equipment at the serial, and the 
impressed current circuit which comes to contain the switching element which carries out short 
circuit energization of said reactor and AC power supply compulsorily, The control unit of the 
motor for refrigerating cycle driving gears characterized by having an energization control 
pattern setting-out means to set up the short circuit energization mode which controls a power- 
source power-factor or direct current voltage by short circuit energization of said compulsive 
circuit, or the non-connecting too hastily energization mode in which said short circuit 
energization is forbidden. 

[Claim 2] The control unit of the motor for refrigerating cycle driving gears according to claim 1 
characterized by considering as non-connecting too hastily energization mode when an 
alternating current input current is below a predetermined current value. 

[Claim 3] The control unit of the motor for refrigerating cycle driving gears according to claim 1 
characterized by lengthening said short circuit resistance welding time gradually when shifting to 
short circuit energization mode from non-connecting too hastily energization mode. 
[Claim 4] The control unit of the motor for refrigerating cycle driving gears according to claim 1 
characterized by shortening the short circuit resistance welding time gradually when shifting to 
non-connecting too hastily energization mode from short circuit energization mode. 
[Claim 5] The control unit of the motor for refrigerating cycle driving gears according to claim 1 
characterized by starting short circuit energization spacing between the zero crossing points of 
a predetermined number, and narrowing spacing of short circuit energization gradually when it 
shifts to short circuit energization-DO from non-connecting too hastily energization mode. 
[Claim 6] The converter equipment which changes into direct current voltage the alternating 
voltage supplied from AC power supply, The inverter equipment supplied to the compressor 
driving motor which changes into an PWM electrical potential difference the direct current 
voltage changed with said converter equipment, and forms a refrigerating cycle. The reactor 
connected to the power-source side of said converter equipment at the serial, and the 
impressed current circuit which comes to contain the switching element which carries out short 
circuit energization of said reactor and AC power supply compulsorily, The direct-current- 
voltage precedence energization mode which controls the direct current voltage outputted from 
said converter equipment below to a predetermined electrical-potential-difference value by 
short circuit energization of said impressed current circuit, The control unit of the motor for 
refrigerating cycle driving gears characterized by having an energization control pattern setting- 
out means to set up the rotational frequency precedence energization mode which controls the 
rotational frequency of a compressor driving motor by short circuit energization of said 
impressed current circuit, or the connected too hastily energization mode in which said short 
circuit energization is forbidden. 
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[Claim 7] The converter equipment which changes into direct current voltage the alternating 
voltage supplied from AC power supply, The inverter equipment supplied to the compressor 
driving motor which changes into an PWM electrical potential difference the direct current 
voltage changed with said converter equipment, and forms a refrigerating cycle. The reactor 
connected to the power-source side of said converter equipment at the serial, and the 
impressed current circuit which comes to contain the switching element which carries out short 
circuit energization of said reactor and AC power supply compulsorily, By short circuit 
energization of the direct-current-voltage precedence energization mode which controls the 
direct current voltage outputted from said converter equipment below to a predetermined value 
by short circuit energization of said impressed current circuit, and said impressed current circuit 
The inside in the non-connecting too hastily energization mode in which rotational frequency 
precedence energization modes which fluctuate said direct current voltage and control the 
rotational frequency of a compressor driving motor, and such preferential control are not 
performed. The control unit of the motor for refrigerating cycle driving gears characterized by 
having an energization control pattern setting-out means to set up any one of two or more of 
the control patterns which carry out the selection change of single energization mode or two or 
more energization modes according to an alternating current input current. 
[Claim 8] The converter equipment which changes into direct current voltage the alternating 
voltage supplied from AC power supply, The inverter equipment supplied to the compressor 
driving motor which changes into an PWM electrical potential difference the direct current 
voltage changed with said converter equipment, and forms a refrigerating cycle, The reactor 
connected to the power-source side of said converter equipment at the serial, and the 
impressed current circuit which comes. to contain the switching element which carries out short 
circuit energization of said reactor and AC power supply compulsorily, The rate precedence 
energization mode of high tensile which controls the power-source power-factor of said 
converter equipment by short circuit energization of said impressed current circuit beyond a 
predetermined value, The direct-current-voltage priority mode which controls the direct current 
voltage outputted from said converter equipment below to a predetermined value by short circuit 
energization of said impressed current circuit, The inside in the non-connecting too hastily 
energization mode in which rotational frequency precedence energization modes which control 
the rotational frequency of a compressor driving motor by short circuit energization of said 
impressed current circuit, and such preferential control are not performed, The control unit of 
the motor for refrigerating cycle driving gears characterized by having an energization control 
pattern setting-out means to set up any one of two or more of the control patterns which carry 
out the selection change of single energization mode or two or more energization modes 
according to an alternating current input current. 

[Claim 9] A storage means to make the impressed current time amount over an alternating 
current input current have memorized as table data for said every energization mode, The 
alternating current input current detector which detects an alternating current input current, and 
a zero crossing point detection means to detect the zero crossing point of alternating voltage, 
The control pattern set up by said energization control pattern setting-out means is followed. 
Only the short circuit resistance welding time memorized by said storage means corresponding 
to the detection value of said alternating current input current detector, respectively The zero 
crossing point of alternating voltage, Or the control unit of the motor for refrigerating cycle 
driving gears according to claim 7 or 8 characterized by having ON and the energization mode 
change means which carries out off control for said switching element so that said impressed 
current circuit may be made to energize by making the predetermined time back into the starting 
point from a zero crossing point. 

[Claim 10] Said control pattern which carries out the selection change of two or more 
energization modes is the control unit of the motor for refrigerating cycle driving gears according 
to claim 4 to 6 which is in non-connecting too hastily energization mode when the duty ratio of 
said PWM electrical potential difference is under a setting-out duty ratio set up beforehand, and 
is characterized by including the control pattern which will shift to rotational frequency 
precedence energization mode if said duty ratio reaches a setting-out duty ratio. 
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[Claim 11] Said control pattern which carries out the selection change of two or more 
energization modes When an alternating current input current is below a predetermined current 
value and an alternating current input current exceeds a predetermined current value in non- 
connecting too hastily energization mode, it shifts to direct-current-voltage precedence 
energization mode. The control unit of the motor for refrigerating cycle driving gears according 
to claim 4 to 6 characterized by including the control pattern which will shift to rotational 
frequency precedence energization mode if the duty ratio of said PWM electrical potential 
difference reaches the setting-out duty ratio set up beforehand. 

[Claim 12] Said control pattern which carries out the selection change of two or more 
energization modes is the control unit of the motor for refrigerating cycle driving gears according 
to claim 4 to 6 characterized by including the control pattern which is in non-connecting too 
hastily energization mode when an alternating current input current is below a predetermined 
current value, and shifts to said direct-current-voltage energization mode when an alternating 
current input current exceeds a predetermined current value. 

[Claim 13] Said control pattern which carries out the selection change of two or more 
energization modes is the control unit of the motor for refrigerating cycle driving gears according 
to claim 6 characterized by including the control pattern which is in non-connecting too hastily 
energization mode when an alternating current input current is below a predetermined current 
value, and shifts to said rate energization mode of high tensile when an alternating current input 
current exceeds a predetermined current value. 

[Claim 14] Said control pattern which carries out the selection change of two or more 
energization modes When the 1 st control pattern and alternating current input current which 
shifts to said direct-current-voltage energization mode when an alternating current input current 
is below a predetermined current value and an alternating current input current exceeds a 
predetermined current value are below a predetermined current value, in non-connecting too 
hastily energization mode in non-connecting too hastily energization mode The 2nd control 
pattern which shifts to direct-current-voltage precedence energization mode when an 
alternating current input current exceeds a predetermined current value, and will shift to 
rotational frequency precedence energization mode if the duty ratio of said PWM electrical 
potential difference reaches the setting-out duty ratio set up beforehand, since — the control 
unit of the motor for refrigerating cycle driving gears according to claim 4 characterized by 
becoming. 

[Claim 1 5] Said control pattern which carries out the selection change of two or more 
energization modes The 1 st control pattern which shifts to direct-current-voltage precedence 
energization mode when an alternating current input current is below a predetermined current 
value and an alternating current input current exceeds a predetermined current value in short 
circuit energization mode, The 2nd control pattern cwhich shifts to direct-current-voltage 
precedence energization mode when an alternating current input current exceeds a 
predetermined current value, and shifts to rotational frequency precedence energization mode 
when the duty ratio of said PWM electrical potential difference reaches a setting-out duty ratio, 
When the duty ratio of said PWM electrical potential difference is below a setting-out duty ratio 
set up beforehand, in non-connecting too hastily energization mode the 3rd control pattern 
which shifts to rotational frequency precedence energization mode when a setting-out duty ratio 
is reached — since — the control unit of the motor for refrigerating cycle driving gears 
according to claim 5 characterized by becoming. 

[Claim 16] Said control pattern which carries out the selection change of two or more 
energization modes When the 1st control pattern and alternating current input current which 
shifts to said direct-current-voltage energization mode when an alternating current input current 
is below a predetermined current value and an alternating current input current exceeds a 
predetermined current value are below a predetermined current value, in non-connecting too 
hastily energization mode in non-connecting too hastily energization mode The 2nd control 
pattern which shifts to direct-current-voltage precedence energization mode when an 
alternating current input current exceeds a predetermined current value, and will shift to 
rotational frequency precedence energization mode if the duty ratio of said PWM electrical 
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potential difference reaches the setting-out duty ratio set up beforehand, When the duty ratio of 
said PWM electrical potential difference is under a setting-out duty ratio set up beforehand, in 
non-connecting too hastily energization mode When said duty ratio reaches a setting-out duty 
ratio and the 3rd control pattern and alternating current input current which shifts to rotational 
frequency precedence energization mode are below a predetermined current value, in ratio short 
circuit energization mode the 4th control pattern which shifts to said rate energization mode of 
high tensile when an alternating current input current exceeds a predetermined current value — 
since — the control unit of the motor for refrigerating cycle driving gears according to claim 6 
characterized by becoming. 

[Claim 17] The air conditioner using the control unit of the motor for refrigerating cycle driving 
gears according to claim 4 to 6 to which operation mode of an air conditioner is characterized by 
changing said control pattern by cooling operation or heating operation. 

[Claim 18] Said energization control pattern setting-out means is an air conditioner using the 
control unit of the motor for refrigerating cycle driving gears according to claim 5 which sets up 
said 1st control pattern by cooling operation mode, and sets up said 2nd control pattern by 
heating operation mode. 

[Claim 19] The control unit of the motor for refrigerating cycle driving gears according to claim 6 
characterized by having the control pattern which makes a setting-out change at said rate 
priority mode of high tensile when an alternating current input current reaches the control 
pattern of said energization control pattern setting-out means at allowance maximum. 
[Claim 20] It is the control unit of the motor for refrigerating cycle driving gears according to 
claim 7 which it has a power line period detection means to detect the frequency of AC power 
supply, and said storage means memorizes the resistance-welding-time correction value 
corresponding to a power line perio'd, and is characterized by said energization mode change 
means amending the short circuit resistance welding time with said resistance-welding-time 
correction value when the power line periods detected by said power line period detection means 
are frequencies other than a predetermined power line period. 

[Claim 21] The control unit of the motor for refrigerating cycle driving gears according to claim 
20 characterized by having had a power line period detection means to detect the frequency of 
AC power supply, and said storage means having memorized the short circuit resistance welding 
time corresponding to each of the 1st and 2nd power line period detected. 
[Claim 22] Said storage means is the control unit of the motor for refrigerating cycle driving 
gears according to claim 20 which memorizes the input current correction value which amends 
the current detection value by said alternating current input current detector a part [ different ] 
of the current wave form by difference of energization mode, and is characterized by for said 
energization mode change means to amend said current detection value with said input current 
correction value in energization modes other than predetermined energization mode. 
[Claim 23] In order that said storage means may generate the PWM electrical potential 
difference of the duty ratio according to the command engine speed of said compressor driving 
motor It has the table which matched the command duty ratio to a command engine speed. Said 
energization mode change means Said compressor driving motor is operated and an alternating 
current input current exceeds a predetermined value. The control unit of the motor for 
refrigerating cycle driving gears according to claim 20 to 23 characterized by operating in said 
direct-current-voltage precedence energization mode or the rate precedence energization mode 
of high tensile when the AND conditions of the duty ratio of an PWM electrical potential 
difference having exceeded the predetermined value are satisfied. 

[Claim 24] Said impressed current circuit is the control unit of the motor for refrigerating cycle 
driving gears according to claim 1 characterized by having the fuse which intercepts an 
energization circuit when a short circuit energization current exceeds a predetermined value. 
[Claim 25] The control unit of the motor for refrigerating cycle driving gears according to claim 9 
characterized by having an energization condition judging means to judge with the operating 
state of said impressed current circuit being normal when the alternating current input current 
detected with said alternating current input current detector exceeds a predetermined value and 
the duty ratio of said PWM electrical potential difference exceeds a predetermined value. 
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[Claim 26] The control unit of the motor for refrigerating cycle driving gears according to claim 9 
characterized by having an energization condition judging means to judge with the operating 
state of said impressed current circuit being normal when it changed from non-connecting too 
hastily energization mode to direct-current-voltage precedence energization mode or the rate 
precedence energization mode of high tensile, and an increased part of a current value is 
detected and the amount of this buildup exceeds a predetermined value. 

[Claim 27] The control unit of the motor for refrigerating cycle driving gears according to claim 9 
characterized by having an energization condition judging means to judge with the operating 
state of said impressed current circuit being normal when it changed from non-connecting too 
hastily energization mode to direct-current-voltage precedence energization mode or the rate 
precedence energization mode of high tensile, and an increased part of a duty ratio is detected 
and the amount of this buildup exceeds a predetermined value. 

[Claim 28] The control unit of the motor for refrigerating cycle driving gears according to claim 9 
characterized by constituting said storage means and an energization mode change means from 
an IC of dedication. 

[Claim 29] The control unit of the motor for refrigerating cycle driving gears according to claim 1 
characterized by having a reactor silence energization means by which only time amount shorter 
than the resistance welding time of said short circuit energization carries out ON actuation of 
said switching element, and carries out short circuit energization again after short circuit 
energization of the switching element of said impressed current circuit. 

[Claim 30] The control unit of the motor for refrigerating cycle driving gears according to claim 2 
characterized by using hydro fluorocarbon as an activity refrigerant of a refrigerating cycle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the motor for refrigerating 
cycle driving gears which performs speed control of a compressor driving motor based on the 
difference of a room temperature and laying temperature, and relates to the control unit of the 
motor for refrigerating cycle driving gears equipped with the power unit which improves the 
power-factor of the power source especially inputted from AC power supply, and the air 
conditioner using this. 
[0002] 

[Description of the Prior Art] Generally the alternating voltage supplied to the control unit of the 
motor for refrigerating cycle driving gears from AC power supply is changed into direct current 
voltage, Pulse Density Modulation of this direct current voltage is carried out, and in supplying 
the compressor driving motor which forms a refrigerating cycle, there, is a control unit of the 
motor for refrigerating cycle driving gears which forms a reactor in the connection path to AC 
power supply, is made to carry out short circuit energization of this reactor and AC power supply 
compulsorily, and is improved using an energy cumulative effect. 

[0003] The control unit of the conventional motor for refrigerating cycle driving gears which 
formed the reactor in the connection path to AC power supply Since the large area when an 
alternating current input current is small, until it becomes maximum from from was covered in 
order to improve a power-source power-factor, and short circuit energization of a reactor and 
AC power supply was performed, In the range where an alternating current input current is small, 
there is an inclination for the changed direct current voltage to rise too much, and if duty of 
pulse width modulation is made small in order to stop this power surge, while the count of 
chopping will increase and loss will increase, there is a fault that leakage current also increases. 
[0004] It was made in order that this invention might solve the above-mentioned technical 
problem, and it aims at offering the control unit of the motor for refrigerating cycle driving gears 
which can reduce leakage current in simple, and the air conditioner using this control unit. 
[0005] 

[Means for Solving the Problem] The converter equipment which changes into direct current 
voltage the alternating voltage to which invention concerning claim 1 is supplied from AC power 
supply, The inverter equipment supplied to the compressor driving motor which changes into an 
PWM electrical potential difference the direct current voltage changed with converter equipment, 
and forms a refrigerating cycle, The impressed current circuit which comes to contain the 
switching element which carries out short circuit energization of the reactor connected to the 
power-source side of converter equipment at the serial, a reactor, and the AC power supply 
compulsorily, It is in the control unit of the motor for refrigerating cycle driving gears 
characterized by having an energization control pattern setting-out means to set up the short 
circuit energization mode which controls a power-source power-factor or direct current voltage 
by short circuit energization of a compulsive circuit, or the non-connecting too hastily 
energization mode in which short circuit energization is forbidden. In the control unit of the 
motor for refrigerating cycle driving gears according to claim 1, invention concerning claim 2 is 
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characterized by considering as non-connecting too hastily energization mode, when an 
alternating current input current is below a predetermined current value. 

[0006] According to invention of claim 1 or the claim item 2, when an alternating current input 
current is below a predetermined value, there is effectiveness which prevents the increment in 
the leakage current of the motor resulting from direct-current lifting and aggravation of a power- 
source powei — Factor by operating in non-connecting too hastily energization mode. 
[0007] In the control unit of the motor for refrigerating cycle driving gears according to claim 1, 
invention concerning claim 3 is characterized by lengthening the short circuit resistance welding 
time gradually, when shifting to short circuit energization mode from non-connecting too hastily 
energization mode. 

[0008] In the control unit of the motor for refrigerating cycle driving gears according to claim 1, 
invention concerning claim 4 is characterized by shortening the short circuit resistance welding 
time gradually, when shifting to non-connecting too hastily energization mode from short circuit 
energization mode. 

[0009] Since according to invention of claim 3 the resistance welding time is gradually 
lengthened at the time of energization mode shift, energization spacing is narrowed gradually 
according to invention of claim 4 and it returns to predetermined energization spacing, there is 
effectiveness which prevents the beat sound of a compressor etc. 

[0010] In the control unit of the motor for refrigerating cycle driving gears according to claim 1, 
when it shifts to short circuit energization-DO from non-connecting too hastily energization 
mode, invention concerning claim 5 starts short circuit energization spacing between the zero 
crossing points of a predetermined number, and is characterized by narrowing spacing of short 
circuit energization gradually. 

[0011] The converter equipment which changes into direct current voltage the alternating 
voltage to which invention concerning claim 6 is supplied from AC power supply, The inverter 
equipment supplied to the compressor driving motor which changes into an PWM electrical 
potential difference the direct current voltage changed with converter equipment, and forms a 
refrigerating cycle, The impressed current circuit which comes to contain the switching element 
which carries out short circuit energization of the reactor connected to the power-source side 
of converter equipment at the serial, a reactor, and the AC power supply compulsorily, The 
direct-current-voltage precedence energization mode which controls the direct current voltage 
outputted from converter equipment below to a predetermined electrical-potential-difference 
value by short circuit energization of an impressed current circuit, It is in the control unit of the 
motor for refrigerating cycle driving gears characterized by having an energization control 
pattern setting-out means to set up the rotational frequency precedence energization mode 
which controls the rotational frequency of a compressor driving motor by short circuit 
energization of an impressed current circuit, or the connected too hastily energization mode in 
which short circuit energization is forbidden. The converter equipment which changes into direct 
current voltage the alternating voltage to which invention concerning claim 7 is supplied from AC 
power supply, The inverter equipment supplied to the compressor driving motor which changes 
into an PWM electrical potential difference the direct current voltage changed with converter 
equipment, and forms a refrigerating cycle. The impressed current circuit which comes to 
contain the switching element which carries out short circuit energization of the reactor 
connected to the power-source side of converter equipment at the serial, a reactor, and the AC 
power supply compulsorily, By short circuit energization of direct-current-voltage precedence 
energization mode and an impressed current circuit which controls the direct current voltage 
outputted from converter equipment below to a predetermined value by short circuit energization 
of an impressed current circuit The inside in the non-connecting too hastily energization mode in 
which rotational frequency precedence energization modes which fluctuate direct current voltage 
and control the rotational frequency of a compressor driving motor, and such preferential control 
are not performed, The control unit of the motor for refrigerating cycle driving gears 
characterized by having an energization control pattern setting-out means to set up any one of 
two or more of the control patterns which carry out the selection change of single energization 
mode or two or more energization modes according to an alternating current input current. 
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[0012] The converter equipment which changes into direct current voltage the alternating 
voltage to which invention concerning claim 8 is supplied from AC power supply, The inverter 
equipment supplied to the compressor driving motor which changes into an PWM electrical 
potential difference the direct current voltage changed with converter equipment, and forms a 
refrigerating cycle, The impressed current circuit which comes to contain the switching element 
which carries out short circuit energization of the reactor connected to the power-source side 
of converter equipment at the serial, a reactor, and the AC power supply compulsorily, The rate 
precedence energization mode of high tensile which controls the power-source power-factor of 
converter equipment by short circuit energization of an impressed current circuit beyond a 
predetermined value, The direct-current-voltage priority mode which controls the direct current 
voltage outputted from converter equipment below to a predetermined value by short circuit 
energization of an impressed current circuit, The inside in the non-connecting too hastily 
energization mode in which rotational frequency precedence energization modes which control 
the rotational frequency of a compressor driving motor by short circuit energization of an 
impressed current circuit, and such preferential control are not performed, It is in the control - 
unit of the motor for refrigerating cycle driving gears characterized by having an energization 
control pattern setting-out means to set up any one of two or more of the control patterns 
which carry out the selection change of single energization mode or two or more energization 
modes according to an alternating current input current. Invention concerning claim 9 is set to 
the control unit of the motor for refrigerating cycle driving gears according to claim 7 or 8. A 
storage means to make the impressed current time amount over an alternating current input 
current have memorized as table data for every energization mode, The alternating current input 
current detector which detects an alternating current input current, and a zero crossing point 
detection means to detect the zero crossing point of alternating voltage. The control pattern set 
up by the energization control pattern setting-out means is followed. Only the short circuit 
resistance welding time memorized by the storage means corresponding to the detection'Value 
of an alternating current input current detector, respectively The zero crossing point of 
alternating voltage, Or it is characterized by having ON and the energization mode change means 
which carries out off control for a switching element so that an impressed current circuit may be 
made to energize by making the predetermined time back into the starting point from a zero 
crossing point. 

[0013] It carries out that the control pattern with which invention concerning claim 10 carries 
out the selection change of two or more energization modes in the control device of the motor 
for refrigerating cycle driving gears according to claim 4 to 6 contains the control pattern which 
is in non-connecting too hastily energization mode when the duty ratio of an PWM electrical 
potential difference is under a setting-out duty ratio set up beforehand, and will shift to 
rotational frequency precedence energization mode if a duty ratio reaches a setting-dut duty 
ratio as the description. 

[0014] The control pattern with which invention concerning claim 1 1 carries out the selection 
change of two or more energization modes in the control unit of the motor for refrigerating cycle 
driving gears according to claim 4 to 6 When an alternating current input current is below a 
predetermined current value and an alternating current input current exceeds a predetermined 
current value in non-connecting too hastily energization mode, it shifts to direct-current-voltage 
precedence energization mode. If the duty ratio of an PWM electrical potential difference 
reaches the setting-out duty ratio set up beforehand, it will be characterized by including the 
control pattern which shifts to rotational frequency precedence energization mode. 
[0015] The control pattern with which invention concerning claim 12 carries out the selection 
change of two or more energization modes in the control unit of the motor for refrigerating cycle 
driving gears according to claim 4 to 6 is in non-connecting too hastily energization mode, when 
an alternating current input current is below a predetermined current value, and when an 
alternating current input current exceeds a predetermined current value, it is characterized by 
including the control pattern which shifts to direct-current-voltage energization mode. 
[0016] The control pattern with which invention concerning claim 13 carries out the selection 
change of two or more energization modes in the control unit of the motor for refrigerating cycle 
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driving gears according to claim 6 is in non-connecting too hastily energization mode, when an 
alternating current input current is below a predetermined current value, and when an alternating 
current input current exceeds a predetermined current value, it is characterized by including the 
control pattern which shifts to the rate energization mode of high tensile. 
[0017] The control pattern with which invention concerning claim 14 carries out the selection 
change of two or more energization modes in the control unit of the motor for refrigerating cycle 
driving gears according to claim 4 When the 1st control pattern and alternating current input 
current which shifts to direct-current-voltage energization mode when an alternating current 
input current is below a predetermined current value and an alternating current input current 
exceeds a predetermined current value are below a predetermined current value, in non- 
connecting too hastily energization mode in non-connecting too hastily energization mode the 
2nd control pattern which shifts to direct-current-voltage precedence energization mode when 
an alternating current input current exceeds a predetermined current value, and will shift to 
rotational frequency precedence energization mode if the duty ratio of an PWM electrical 
potential difference reaches the setting-out duty ratio set up beforehand — since — it is 
characterized by becoming. 

[0018] The control pattern with which invention concerning claim 15 carries out the selection 
change of two or more energization modes in the control unit of the motor for refrigerating cycle 
driving gears according to claim 5 The 1st control pattern which shifts to direct-current-voltage 
precedence energization mode when an alternating current input current is below a 
predetermined current value and an alternating current input current exceeds a predetermined 
current value in short circuit energization mode, The 2nd control pattern which shifts to direct- 
current-voltage precedence energization mode when an alternating current input current 
exceeds a predetermined current value, and shifts to rotational frequency precedence 
energization mode when the duty ratio of an PWM electrical potential difference reaches a 
setting-out duty ratio, the 3rd control pattern which is in non-connecting too hastily 
energization mode when the duty ratio of an PWM electrical potential difference is below a 
setting-out duty ratio set up beforehand, and shifts to rotational frequency precedence 
energization mode when a setting-out duty ratio is reached — since — it is characterized by 
becoming. 

[0019] The control pattern with which invention according to claim 16 carries out the selection 
change of two or more energization modes in the control unit of the motor for refrigerating cycle 
driving gears according to claim 6 When the 1st control pattern and alternating current input 
current which shifts to direct-current-voltage energization mode when an alternating current 
input current is below a predetermined current value and an alternating current input current 
exceeds a predetermined current value are below a predetermined current value, in non- 
connecting too hastily energization mode in non-connecting too hastily energization mode The * 
2nd control pattern which shifts to direct-current-voltage precedence energization mode when 
an alternating current input current exceeds a predetermined current value, and will shift to 
rotational frequency precedence energization mode if the duty ratio of an PWM electrical 
potential difference reaches the setting-out duty ratio set up beforehand, When the duty ratio of 
an PWM electrical potential difference is under a setting-out duty ratio set up beforehand, in 
non-connecting too hastily energization mode When a duty ratio reaches a setting-out duty ratio 
and the 3rd control pattern and alternating current input current which shifts to rotational 
frequency precedence energization mode are below a predetermined current value, in ratio short 
circuit energization mode the 4th control pattern which shifts to the rate energization mode of 
high tensile when an alternating current input current exceeds a predetermined current value — 
since — it is characterized by becoming. 

[0020] Since according to invention of claim 5 thru/or either of 16 impressed current mode is 
suitably changed when an alternating current input current exceeds a predetermined value, the 
demand according to a facility environment can be filled certainly. 

[0021] Invention concerning claim 17 is the air conditioner which used the control unit of the 
motor for refrigerating cycle driving gears according to claim 4 to 6, and is characterized by the 
operation mode of an air conditioner changing a control pattern by cooling operation or heating 
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operation. 

[0022] Thus, since ********** mode is suitably changed when an alternating current input 
current exceeds a predetermined value by having constituted, the demand according to an 
installation environment can be filled certainly. 

[0023] Invention concerning claim 18 is the air conditioner which used the control unit of the 
motor for refrigerating cycle driving gears according to claim 5, and an energization control 
pattern setting-out means is characterized by the child who sets up the 1st control pattern by 
cooling operation mode, and sets up the 2nd control pattern by heating operation mode. 
[0024] Since an input current can be low stopped since it is mainly operated by the rate priority 
mode of high tensile in heating mode, and it is operated in cooling mode by this configuration at a 
direct-current-voltage priority mode, it is effective in control with the moderate duty ratio 
corresponding to a load being attained. 

[0025] In the control unit of the motor for refrigerating cycle driving gears according to claim 6, 
invention concerning claim 19 is characterized by having the control pattern which makes a 
setting-out change at the rate priority mode of high tensile, when an alternating current input 
current reaches allowance maximum at the control pattern of an energization control pattern 
setting-out means. 

[0026] Thus, by having constituted, when an alternating current input current reaches allowance 
maximum, it will be operated in the rate precedence energization mode of high tensile, and it is 
effective in being hard coming to exceed the allowable-current range. 

[0027] Invention concerning claim 20 is equipped with a power line period detection means 
detect the frequency of AC power supply, in the control unit of the motor for refrigerating cycle 
driving gears according to claim 7, a storage means memorizes the resistance-welding-time 
correction value corresponding to a power line period, and an energization mode change means is 
characterized by to amend the short circuit resistance welding time with resistance-welding- 
time correction value, when the power line periods detected by the power line period detection 
means are frequencies other than a predetermined power line period. 
[0028] Invention concerning claim 21 is characterized by having had a power line period 
detection means to detect the frequency of AC power supply, and the storage means having 
memorized the short circuit resistance welding time corresponding to each of the 1st and 2nd 
power line period detected in the control unit of the motor for refrigerating cycle driving gears 
according to claim 20. 

[0029] Since according to the claim item 20 or invention of 21 a current detection value is 
amended proper even if a power line period changes, it can fully respond also to the conditions 
that the regulation on leakage current is severe. 

[0030] Invention concerning claim 22 memorizes the input current correction value to which a 
storage means amends the current detection value by the alternating current input current 
detector a part [ different ] of the current wave form by difference of energization mode in the 
control unit of the motor for refrigerating cycle driving gears according to claim 20, and an 
energization mode change means is characterized by to amend a current detection value with 
input current correction value in energization modes other than predetermined energization 
mode. 

[0031] Thus, since a current detection value is amended a part [ different ] of the current wave 
form by difference of energization mode by having constituted, it can fully respond also to the 
conditions that the regulation on leakage current is severe. 

[0032] In the control device of the motor for refrigerating cycle driving gears according to claim 
20 to 23, in order that a storage means may generate the PWM electrical potential difference of 
the duty ratio according to the command engine speed of a compressor driving motor, invention 
concerning claim 23 It has the table which matched the command duty ratio to a command 
engine speed. An energization mode change means When the AND conditions of the compressor 
driving motor having been operated, the alternating current input current having exceeded the 
predetermined value, and the duty ratio of an PWM electrical potential difference having 
exceeded the predetermined value are satisfied, it is a thing smoothly with the description about 
operating in direct-current-voltage precedence energization mode or the rate precedence 
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energization mode of high tensile. 

[0033] Thus, since energization mode is changed [ a condition / exceeded / the duty ratio of an 
PWM electrical potential difference / there is no **, the compressor driving motor was operated, 
and / the predetermined value ] as it is contingent [ on the alternating current input current 
having exceeded the predetermined value by having constituted ] f there is effectiveness which 
can perform the energization mode change which cannot be easily influenced by the noise. 
[0034] Invention concerning claim 24 is characterized by equipping an impressed current circuit 
with the fuse which intercepts an energization circuit when a short circuit energization current 
exceeds a predetermined value in the control unit of the motor for refrigerating cycle driving 
gears according to claim 1. 

[0035] Thus, by having constituted, the situation where operation of a compressor driving motor 
becomes impossible by failure of an impressed current circuit can be prevented. 
[0036] In the control unit of the motor for refrigerating cycle driving gears according to claim 9, 
invention concerning claim 25 is characterized by having an energization condition judging means 
to judge with the operating state of an impressed current circuit being normal, when the 
alternating current input current detected with the alternating current input current detector 
exceeds a predetermined value and the duty ratio of an PWM electrical potential difference 
exceeds a predetermined value. 

[0037] In the control unit of the motor for refrigerating cycle driving gears according to claim 9, 
invention concerning claim 26 is characterized by to have an energization condition judging 
means judge with the operating state of an impressed current circuit being normal, when it 
changed from non-connecting too hastily energization mode to direct-current-voltage 
precedence energization mode or the rate precedence energization mode of high tensile, and an 
increased part of a current value is detected and the amount of this buildup exceeds a 
predetermined value. 

[0038] In the control unit of the motor for refrigerating cycle driving gears according to claim 9, 
invention concerning claim 27 is characterized by to have an energization condition judging 
means judge with the operating state of an impressed current circuit being normal, when it 
changed from non-connecting too hastily energization mode to direct-current-voltage 
precedence energization mode or the rate precedence energization mode of high tensile, and an 
increased part of a duty ratio is detected and the amount of this buildup exceeds a 
predetermined value. 

[0039] According to invention concerning claim 25 thru/or 27, in an energization condition, since 
it has a judgment means, grasp of an impressed current condition is attained. 
[0040] Invention concerning claim 28 is characterized by constituting a storage means and an 
energization mode change means from an IC of dedication in the control unit of the motor for 
refrigerating cycle driving gears according to claim 9. 

[0041] Thus, since the storage means and the energization mode change means were 
constituted from an IC of dedication by having constituted, there is effectiveness which can 
perform little quick short circuit energization control of a time lag. Invention concerning claim 29 
is characterized by having a reactor silence energization means by which only time amount 
shorter than the resistance welding time of short circuit energization carries out ON actuation of 
the switching element, and carries out short circuit energization again after short circuit 
energization of the switching element of an impressed current circuit in the control device of the 
motor for refrigerating cycle driving gears according to claim 1. 

[0042] thus, the electromagnetism of the reactor generated by having constituted at the time of 
short circuit energization — it can control with a sound. 

[0043] Invention concerning claim 30 is characterized by using hydro fluorocarbon as an activity 
refrigerant of a refrigerating cycle in the control device of the motor for refrigerating cycle 
driving gears according to claim 2. 

[0044] Thus, by having constituted, since the air conditioner leakage current using a HFC 

refrigerant can be controlled, dependability and safety can be improved. 

[0045] 

[Embodiment of the Invention] Setting [ to explain this invention to a detail based on a suitable 
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operation gestalt ] hereafter, drawin g 1 is the circuit diagram having shown selectively the overall 
configuration of 1 operation gestalt of the control device of the motor for refrigerating cycle 
driving gears of this invention with a block. Drawin g 1 shows the control unit of an air conditioner 
as a control unit of the motor for refrigerating cycle driving gears, and this air conditioner 
becomes with an interior unit and an exterior unit, and has the composition of connecting an 
interior unit to AC power supply 1 . Among these, in an interior unit, operating power is supplied 
to the indoor control section 3 which builds in a microcomputer through a noise filter 2 from AC 
power supply 1 . The louver 9 which changes the direction of the receive section 5 which 
receives the command from a remote control unit 4, the temperature sensor 6 which detects 
whenever [ room air temperature ], the drop 7 which displays operational status, the indoor fan 8 
who circulates a wind through the indoor heat exchanger of a graphic display abbreviation, and 
blowdown air is connected to the indoor control section 3. 

[0046] On the other hand, in an exterior unit, operating power is supplied to the compressor 
driving motor 19 and the outdoor control section 30 through a noise filter 11 from AC power 
supply 1 (the feeder to the outdoor control section 30 is omitted for simplification of a drawing). 
In this case, Reactor L is connected to one feed path by the side of the load of a noise filter 1 1, 
and the current transformer 12 is connected to the feed path of another side. The alternating 
current input current detector 13 which detects an alternating current input current based on 
the output voltage is connected to the current transformer 12. Moreover, the zero cross 
detector 14 which detects the zero crossing point of alternating voltage between the load sides 
of a current transformer 1 2 is connected the power-source side of Reactor L. Furthermore, the 
impressed current circuit 15 is connected between the AC-power-supply line by the side of the 
load of Reactor L, and the AC-power-supply line by the side of the load of a current transformer 
12. As for this impressed current circuit 15, that alternating current input terminal is connected 
between AC-power-supply lines through Fuse F including the full wave rectifier circuit where 
bridge connection of the diodes D3-D6 was carried out. 

[0047] Moreover, the based ripe power source DS is connected to the zero cross detector 1 4 
and juxtaposition. This based ripe power source DS is rectification and a thing which carries out 
smoothness and impresses direct current voltage to the photo detector of Photocoupler PC 
about the supply voltage of an alternating current. And Transistor Q is connected between the 
direct-current output terminals of the full wave rectifier circuit which constitutes the impressed 
current circuit 15, the end of the based live power source DS is connected to the end of the 
photo detector of Photocoupler PC, the other end of this photo detector is connected to the 
base of Transistor Q, and the other end of the based live power source DS is connected to the 
emitter of this transistor Q. Moreover, the light emitting device of Photocoupler PC is connected 
to the outdoor control section 30. The energization control circuit 16 which controls the 
impressed current circuit 15 by the these based live power source DS, Photocoupler PC, and . 
Transistor Q is constituted. 

[0048] Moreover, it has the parallel connection circuit of the series-connection circuit of Diodes 
DH and DL, and the series-connection circuit of Capacitors CH and CL, the AC-power-supply 
line by the side of the load of Reactor L is connected to the Point of Interface of Diodes DH and 
DL, and the voltage doubler rectifier circuit 1 7 where it comes to connect the AC-power-supply 
line by the side of the load of a current transformer 12 is established in the Point of Interface of 
Capacitors CH and Cl_. In addition, the diode D2 with which the diode D1 which prevents the 
reverse charge to Capacitor CH prevents the reverse charge to Capacitor CL is connected to 
juxtaposition, respectively. And the capacitor CD for smooth is connected among the ends of a 
voltage doubler rectifier circuit 17, i.e., the output terminal of direct current voltage, and well- 
known converter equipment is constituted by these voltage doubler rectifier circuits 1 7 and the 
capacitor CD for smooth. 

[0049] The inverter main circuit 18 which changes direct current voltage into an PWM (pulse 
width modulation) electrical potential difference, and adds a switching element group to the 
compressor driving motor 19 ON and by carrying out off control is connected to this converter 
equipment, and well-known inverter equipment consists of this inverter main circuit 18 and an 
inverter control circuit which is included in the outdoor control section 30 and which is 
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mentioned later. In this case, the direct-current-voltage detector 21 which detects the direct 
current voltage outputted from converter equipment, and the rotator position transducer 22 
which detects the rotator location of the compressor driving motor 1 9 are formed, and it 
connects with the outdoor control section 30, respectively. The four-way valve 23 which 
changes the circulation direction of a refrigerant according to each operation mode of cooling 
and heating, the temperature sensor 24 which detects the temperature of an outdoor heat 
exchanger, and the outdoor fan 25 who sends a wind into the outdoor heat exchanger of a 
graphic display abbreviation are connected at this outdoor control section 30. This outdoor 
control section 30 also builds in a microcomputer, and it has composition which sends and 
receives control information mutually in the indoor control section 3. 

[0050] Drawing 2 is the block diagram showing the detailed configuration of the indoor control 
section 3 and the outdoor control section 30, since the indoor fan 8 in an interior unit, the 
control system of a louver 9, and the control system of the four-way valve 23 in an exterior unit 
and the outdoor fan 25 are well-known, a graphic display is omitted, and the energization control 
system to the energization control circuit 16 which is deeply related to this invention, and the 
PWM modulation system to the inverter main circuit 18 are shown. 

[0051] The indoor control section 3 is equipped with the communications control section 41 and 
the energization control pattern setting-out means 42 in this drawing. On the other hand, the 
outdoor control section 30 is equipped with the communications control section 31, the engine- 
speed command section 32, the engine-speed deviation detection means 33, the duty ratio 
command means 34, the inverter control circuit 35, data memory 36, the energization mode 
change means 37, and the energization condition judging means 38. Among these, the 
communications control section 31 of the outdoor control section 30 ** control information to 
the communications control section 41 of the indoor control section 3, and mutual, it receives 
and the rotational frequency command section 32 distinguishes a rotational frequency command 
from the input signal of the communications control section 31. And the distinguished engine- 
speed command is added to the engine-speed deviation detection means 33 and the duty ratio 
command means 34. 

[0052] The rotational frequency deviation detection means 33 calculates a actual rotational 
frequency from the rotator position signal of the compressor driving motor 19 detected with the 
rotator position transducer 22, further, compares the command rotational frequency of the 
rotational frequency command section 32, and adds the deflection signal to the duty ratio 
command means 34. As it amends the engine-speed deflection of the engine-speed deviation 
detection means 33, the duty ratio command means 34 amends the duty ratio of an PWM signal, 
while it gives an PWM signal to the inverter control circuit 35 with reference to the table of data 
memory 36 later mentioned when the engine-speed command from the engine-speed command 
section 32 is given. 

[0053] Data memory 36 is the threshold and the programmed-current value 11 of an alternating 
current input current which change energization mode. And allowance maximum is made into the 
"alternating current input current set point" SA. It is referred to as table"TA. the relation of the 
short circuit resistance welding time and the duty ratio at the time of the direct-current-voltage 
precedence energization mode to the impressed current circuit 15 — " — the short circuit 
resistance welding time / duty ratio: — It is referred to as table"TB. the relation of the short 
circuit resistance welding time and the duty ratio at the time of the rate precedence energization 
mode of high tensile — " — the short circuit resistance welding time / duty ratio: — It is 
referred to as table"TR. the relation between the command engine speed to the compressor 
driving motor 19, and the PWM duty ratio to the inverter main circuit 18 — " — an PWM duty 
ratio / number of command rotations: — The value which amends the detection value of the 
alternating current input current detector 13 by difference of the energization mode of the short 
circuit energization circuit 15 is made into the "alternating current input current correction 
value" CA. The correction value which amends the resistance welding time with a power line 
period, or amends energization spacing or the resistance welding time at the time of the change 
in energization mode is memorized as a "converter switching-time amendment table" TS, 
respectively. 
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[0054] According to the energization control pattern received through the communications 
control section 31, the energization mode change means 37 generates a short circuit 
energization signal based on the existence of detection of an overvoltage, and the stored data of 
data memory 36 with the output signal of the zero cross detector 14, the current detection 
value of the alternating current input current detector 13, and the overvoltage detector 21, and 
gives it to the energization control circuit 16. Furthermore, the energization condition judging 
means 38 judges whether according to the duty ratio command outputted from the current 
detection value and the duty ratio command means 34 by the alternating current input current 
detector 13, the short circuit energization circuit 15 is operating normally, adds the judgment 
signal to the communications control section 31, and transmits it to the indoor control section 3. 
In addition, although the current information on the alternating current input current detector 13 
omitted the graphic display, it is given to the energization control pattern setting-out means 42 
through the communications control section 41 of the communications control section 31 of the 
outdoor control section 30, and the indoor control section 3. 

[0055] About actuation of this operation gestalt constituted as mentioned above, the general 
control action of a conditioner is explained first, and short circuit energization actuation is 
explained also with reference to drawin g 3 thru/or drawin g 9 after that. First, through a noise 
filter 2, the alternating voltage of AC power supply 1 is supplied to the indoor control section 3, 
and is supplied to a voltage doubler rectifier circuit 17 and the outdoor control section 30 
through a noise filter 1 1. A voltage doubler rectifier circuit 1 7 charges Capacitor CH through 
Diode DH in the forward half cycle of an AC-power-supply electrical potential difference, and 
charges Capacitor CL through Diode DL in the negative half cycle of an AC-power-supply 
electrical potential difference. Therefore, the electrical potential difference of the sum of the 
electrical potential difference of Capacitor CH and the electrical potential difference of 
Capacitor CL is impressed to smoothing capacitor CD, an electrical potential difference twice 
the direct current voltage of AC power supply occurs to the ends of this smoothing capacitor 
CD, and this electrical potential difference is supplied to the inverter main circuit 18. In addition, 
diodes D1 and D2 have the function which prevents that Capacitors CH and CL are charged by 
the reverse sense in early stages of a start up. 

[0056] Suppose that the command of the wind speed of the operation mode of a start up, 
cooling, and heating, indoor laying temperature, and an indoor fan, a wind direction, etc. was 
added to the receive section 5 from the remote control unit 4 in this condition. While the indoor 
control section 3 displays operational status etc. on an indicator 7 and performing actuation 
control of the indoor fan 8 and a louver 9 according to this, the rotational frequency which drives 
the compressor driving motor 19 according to the deflection of laying temperature and whenever 
[ room air temperature ] is calculated, a rotational frequency command is combined with 
operation mode, and it transmits to the outdoor control section 30. 

[0057] The outdoor control section 30 makes a four-way valve 23 excitation or the condition of 
not exciting, according to operation mode (cooling and heating), and it turns on and it carries out 
off control of the switching element group of the inverter main circuit 18 so that the real engine 
speed detected by the rotator position transducer 22 may be in agreement with an engine-speed 
command. Moreover, the outdoor control section 30 controls a four-way valve 23 according to 
the detection temperature of a temperature sensor 24 in heating operation mode, and performs 
defrosting operation etc. while it drives the outdoor fan 25. 

[0058] Next, short circuit energization actuation is explained. When charging Capacitors CH and 
CL, a current flows through Reactor L at the period when the instantaneous value of supply 
voltage exceeded the ends electrical potential difference of a capacitor. In this case, the zero 
cross detector 14 detects the zero crossing point of alternating voltage, if only predetermined 
time amount gives a signal to Photocoupler PH and makes Transistor Q an ON state by making 
the event of the energization mode change means 37 having gone through the fixed time delay 
from the zero crossing point or the zero crossing point into the starting point, regardless of the 
charge electrical potential difference of Capacitors CH and CL, alternating current will connect 
with Reactor L too hastily through the impressed current circuit 15, and a current will flow. Thus, 
actuation of passing the current from AC power supply compulsorily to Reactor L is called short 
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circuit energization. And if short circuit energization is stopped, the current which was flowing to 
the reactor will flow in toward Capacitors CH and CL Therefore, by changing the time amount of 
short circuit energization, the output of converter equipment, i.e., direct current voltage, is 
maintainable in the suitable range for PWM control, or a current wave form can be changed and 
an improvement of a power-source power-factor can be aimed at. Moreover, it is also possible 
to operate without carrying out short circuit energization actuation, and in order to maintain a 
command engine speed, when the duty ratio of PWM control reaches to 100% further, control 
which direct current voltage is raised by short circuit energization, and compensates the 
insufficiency of an engine speed can also be performed. 

[0059] Hereafter, it is the non-connecting too hastily energization mode MO about the mode in 
which short circuit energization actuation is not performed at all. Calling and holding a power- 
source power-factor to about 92% of abbreviation by short circuit energization actuation The 
energization mode in which a power-source power-factor is held for the energization mode in 
which direct current voltage is maintained below to a predetermined value, to about 98% by the 
direct-current-voltage precedence energization mode M1 and short circuit energization 
actuation by the rate precedence energization mode M2 of high tensile, and short circuit 
energization actuation It is the rotational frequency precedence energization mode M3 about the 
energization mode in which carry out increase and decrease of the direct current voltage of 
control, and a command rotational frequency is maintained. It calls and they are the above- 
mentioned direct-current-voltage precedence energization mode M1, the rate precedence 
energization mode M2 of high tensile, and the rotational frequency precedence energization 
mode M3. It names generically and says as short circuit energization. In addition, in order to 
adjust a power-source power-factor to 92% or 98%, it can adjust by changing the die length of 
the short circuit resistance welding time. 

[0060] This operation gestalt prepares two or more control patterns which change energization 
'mode by whether the setting-out duty ratio (100%) which the duty ratio set [ whether an 
alternating current input current exceeds the predetermined value set to the range where a 
compressor engine speed is low, and ] up beforehand was reached, and whether the alternating 
current input current reached the maximum of tolerance, and automatic setting of the control 
pattern is carried out, or they carry out manual setting with a remote control unit 4 so that 
leakage current may not become large. Then, in order to make an understanding easy, a typical 
control pattern is shown in drawing 3 . It sets to this drawing and, for control pattern **, an 
alternating current input current is the programmed-current value 11. It is the non-connecting 
too hastily energization mode M0 until it reaches. Short circuit energization is not carried out but 
an alternating current input current is 11. It is the direct-current-voltage precedence 
energization mode M1 in all the range that exceeds. The case where it operates is shown. For 
control pattern **, an alternating current input current is 11. It is the non-connecting too hastily 
energization mode M0 until it reaches. Short circuit energization is not carried out. An alternating 
current input current is 11. It is the direct-current-voltage precedence energization mode M1 
after exceeding until the duty ratio of an PWM signal reaches 100% of setting-out duty ratios. It 
operates. Although the duty ratio of an PWM signal became 100%, when the real rotational 
frequency of the compressor driving motor 19 is lower than a command rotational frequency, it is 
the rotational frequency precedence energization mode M3. The case where short circuit 
energization is carried out is shown. Also in this case, it is the engine-speed precedence 
energization mode M3. Alternating current input current 13 in case the duty ratio of an PWM 
signal is 100% It is carried out on the assumption that it is smaller than permissible current 
carrying capacity. Control pattern ** is the non-connecting too hastily energization mode M0 
until the duty ratio of an PWM signal reaches to 100%. Although short circuit energization is not 
carried out but the duty ratio of an PWM signal is 100%, when the real rotational frequency of the 
compressor driving motor 19 is lower than a command rotational frequency, it is the rotational 
frequency precedence energization mode M3. It is the example which carries out short circuit 
energization. In addition, engine-speed precedence energization mode M3 It is [ ****** ] good 
when it arrives at the range which is 70% - 100% of duty ratios in case the duty ratio of an PWM 
signal is 100% of setting-out duty ratios. Alternating current input current 12 When it is a general 
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permissible-current-carrying-capacity home, it is carried out on the assumption that it is smaller 
than 20A. For control pattern **, an alternating current input current is 11. It is the non- 
connecting too hastily energization mode MO until it reaches. Short circuit energization is not 
carried out but an alternating current input current is 11. It is the rate precedence energization 
mode M2 of high tensile in all the range that exceeds. The case where it operates is shown. An 
alternating current input current is not [ how ] scrupulous, and control pattern ** is the direct- 
current-voltage precedence energization mode M1. The case where it operates is shown. 
[0061] An energization control pattern setting-out means 42 to constitute the indoor control 
section 3 shown in drawin g 2 outputs the set-up control pattern signal which set automatically 
control pattern [ of short circuit energization ] **, **, **, or ** according to the model code of 
the air conditioner memorized by the storage section connected to the indoor control section 3, 
or the content of setting out of a remote control unit 4. In addition, when the control pattern of 
short circuit energization is not set up in model code, based on the operation mode of cooling 
and heating, and the current information detected with the alternating current input current 
detector 13, automatic setting of the control pattern of impressed current is carried out. 
[0062] Incidentally in the air conditioner which has an impressed current circuit, an alternating 
current input current is not [ how ] scrupulous, and it is the direct-current-voltage precedence 
energization mode M1. Control pattern ** to operate is adopted. That is, as the wave form chart 
of an electrical potential difference and a current was shown in drawing 4 (a) and the short 
circuit energization pulse FP was shown in drawing 4 (b), respectively Non-connecting too 
hastily energization mode MO As opposed to the alternating current 11 1 which was in the phase 
to alternating voltage V when it operated flowing, and reducing a power-source power-factor 
direct-current-voltage precedence energization mode M1 **** — while aiming at a wave 
improvement by only time amount's T carrying out short circuit energization of the reactor L 
from the zero crossing point of alternating voltage, and passing alternating current 112, 
improvement in a power-factor can be aimed at. In this case, direct-current-voltage precedence 
energization mode M1 According to an alternating current input current, the short circuit 
resistance welding time T is changed so that the then suitable electrical potential difference for 
PWM control may be maintained. 

[0063] (However, the small range 11 of an alternating current input current, for example, the 
current shown in drawing 3 , When short circuit energization control is carried out at the section 
of alpha until it reaches, since the load of a motor is in a small condition, it is in the inclination 
for direct current voltage to rise too much.) Then, the control which narrows the resistance 
welding time becomes difficult in order to stop a power surge, and as shown in drawing 5 
depending on the case, the current 121 by short circuit energization and the current 122 which 
flows in a voltage doubler rectifier circuit 17 may shift in the direction of a time-axis, and may 
become two crests at the half cycle period of alternating voltage V. Thus, the condition of a 
current being divided into two crests and flowing will lead to aggravation of a power-factor. In 
order to have secured the predetermined power-factor also in the current section alpha shown 
in drawin g 3 , as it carried out the deer, and the wave form chart of an electrical potential 
difference and a current was shown in drawing 6 (a) and the impressed current pulse FP was 
shown in drawing 6 (b), respectively, it is TO from the zero crossing point of alternating voltage. 
The event of only time amount being overdue to T1 The need of operating a current wave form 
orthopedically as shown in 131 also comes out by carrying out impressed current only of the time 
amount. 

[0064] Then, each of control pattern **s in which the energization control pattern setting-out 
means 42 makes an automatic decision with this operation gestalt - **s is the setting-out 
power-source value 11 shown in drawing 3 . In the range of the following current sections alpha, 
it is always the non-connecting too hastily energization mode M0. It operated and lifting of direct 
current voltage is prevented. In order to specifically raise a power-source power-factor at the 
time of comparatively large heating operation of an air conditioning load and to hold down a 
current value low Current 11 memorized as the "alternating current input current set point" SA 
It is the direct-current-voltage precedence energization mode M2 in the range after exceeding 
until the duty ratio of an PWM signal reaches a setting-out duty ratio to 100%. It operates. When 
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a duty ratio becomes more than a setting-out duty ratio, it is the rotational frequency 
precedence energization mode M3. Control pattern ** to operate is set up. It is a current 11 in 
order to extend a duty ratio at the time of comparatively small cooling operation of an air 
conditioning load. It is the direct-current-voltage precedence energization mode M1 in the range 
which exceeds. Control pattern ** to operate is set up. 

[0065] Moreover, the energization control pattern setting-out means 42 is the rotational 
frequency precedence energization mode M3 of pattern ** or pattern **. During operation, when 
an alternating current input current reaches the allowance maximum memorized as the 
"alternating current input current set point" SA, it has the function which makes a setting-out 
change of the short circuit resistance welding time so that the current value may be stored in 
tolerance. 

[0066] Now, the energization control pattern signal mentioned above combines with the 
operation mode command of cooling and heating, and the rotational frequency command of a 
compressor driving motor, and is transmitted to the outdoor control section 30 as a serial signal. 
In the outdoor control section 30, while receiving this signal in the communications control 
section 31, it changes into a parallel signal and adds to the rotational frequency command 
section 32 and the energization mode change means 37. The engine-speed command section 32 
extracts an engine-speed command from this signal, and adds it to the engine-speed deviation 
detection means 33 and the duty ratio command means 34. 

[0067] the duty ratio command means 34 — data memory 36 — " — an PWM duty ratio / 
number of command rotations: — with reference to table"TR, the PWM signal of the duty ratio 
corresponding to an engine-speed command is generated, and it adds to the inverter control 
circuit 35. The rotational frequency deviation detection means 33 calculates a real rotational 
frequency from the rotator position signal detected by the rotator position transducer 22, and 
adds the deflection signal to the duty ratio command means 34 further as compared with a 
rotational frequency command. Moreover, according to the revolution deflection signal which the 
rotational frequency deviation detection means 33 outputs, the duty ratio command means 34 
amends the duty ratio of an PWM signal so that rotational frequency deflection may become 
zero. It turns on and the inverter control circuit 35 carries out off control of the switching 
element group which constitutes the inverter main circuit 18 according to this PWM signal. 
[0068] On the other hand, the energization mode change means 37 receives the signal from the 
communications control section 31, and judges the set-up control pattern. In this case, a control 
pattern is the direct-current-voltage precedence energization mode M1. If it is control pattern 
[ in included drawin g 3 ] **, with reference to "the short circuit resistance welding time / duty 
ratioitable" TA, a short circuit energization signal will be generated and it will add to the 
energization control circuit 16. At this time, a short circuit energization signal is outputted on the 
basis of the zero crossing point detected with read-out and the zero cross detector 14 from * 
"the short circuit resistance welding time / duty ratioitable" TA in the short circuit resistance 
welding time corresponding to the duty ratio outputted from a duty ratio command means. A 
deer is carried out and an alternating current input current is the programmed-current value 11. 
In the small range, it is the non-connecting too hastily energization mode M0. It is operated and 
an alternating current input current is 11. It is the direct-current-voltage precedence operation 
mode M1 in the range which exceeds. It is operated. In control pattern **, the short circuit 
resistance welding time / duty ratioitable TA is referred to. An ac input is a current 11. In the 
small range, it is operated in non-connecting too hastily energization mode. Alternating current 
input current 11 It is the direct-current-voltage precedence energization mode M1 until it 
exceeds and the duty ratio of an PWM signal reaches to 100%. It is operated. In the condition 
that a duty ratio is 100%, the "converter switching-time correction value table" TS is referred 
to, and it is the rotational frequency precedence energization mode M3. It operates. In addition, 
the energization mode change means 37 is the direct-current-voltage precedence energization 
mode M1. When an overvoltage is detected by the overvoltage detector 21 during operation, with 
reference to the "converter switching-time correction value table" TS, it amends so that the 
short circuit resistance welding time may be shortened. 

[0069] Next, if a setting-out duty ratio operates in non-connecting too hastily energization mode 
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and exceeds a setting-out duty ratio until the duty ratio of an PWM signal will reach a setting- 
out duty ratio, if it is control pattern ** as a result of judging the control pattern of energization 
from the output signal of the communications control section 31, it will refer to the above- 
mentioned table TS, and the energization mode change means 37 is the rotational frequency 
precedence energization mode M1. It is operated. 

[0070] Next, the energization mode change means 37 is the rate precedence energization mode 
M2 of high tensile, as a result of judging the control pattern of energization from the output 
signal of the communications control section 31. If it is control pattern [ in included drawing 3 ] 
**, with reference to "the short circuit resistance welding time / duty ratio:table" TB, a short 
circuit energization signal will be generated and it will add to the energization control circuit 16. 
At this time, a short circuit energization signal is outputted on the basis of the zero crossing 
point detected with read-out and the zero cross detector 14 from "the short circuit resistance 
welding time / duty ratio:table" TB in the short circuit resistance welding time corresponding to 
the detection value of the alternating current input current detector 13. A deer is carried out 
and an alternating current input current is 11. In the small range, it is the non-connecting too 
hastily energization mode MO. It is operated and an alternating current input current is 11. In the 
range which exceeds, it is the rate precedence energization mode M2 of high tensile. It is 
operated. 

[0071] Thus, since an alternating current input current operates each of control pattern **s - 
**s in the non-connecting too hastily energization mode in which short circuit energization is 
forbidden in the small range, fault lifting of direct current voltage can be controlled, and since it 
becomes unnecessary to make the count of chopping of an inverter main circuit increase by this, 
generating of leakage current can be reduced. Therefore, in the air conditioner and freezer using 
the HFC (hydro fluorocarbon) refrigeration which leakage current tends to increase from a 
compressor casing, the air conditioner which used the HFC refrigerant or the dependability of a 
freezer, and safety can be improved by adopting control of this operation gestalt. 
[0072] As a concrete component of a HFC refrigerant, R410A which mixed 50 % of the weight of 
abbreviation at a time R32 (difluoromethane) and R125 (pentafluoro ethane) can be used. 
[0073] by the way, under operation by control pattern ** — non-connecting too hastily 
energization mode M0 from — rate precedence energization mode M2 of high tensile Under 
operation by control pattern [ when it shifts ] **, or **, and non-connecting too hastily 
energization mode M0 from — direct-current-voltage precedence energization mode M1 When it 
shifts, an alternating current input current wave changes. Change of this current wave form 
serves as an error of a current detection value, and appears. The correction value for amending 
this error is memorized by data memory 36 as "alternating current input current correction 
value" CA. Then, when energization mode is switched, the energization mode change means 37 
amends the current detection value of the alternating current input current detector 13, reads 
the short circuit resistance welding time corresponding to this from Tables TA and TB, and 
generates a short circuit energization signal. 

[0074] moreover, control pattern **, **, and ** — setting — non-connecting too hastily 
energization mode M0 from — direct-current- voltage precedence energization mode M1 Or rate 
precedence energization mode M2 of high tensile Since direct current voltage rises rapidly when 
it shifts, the revolution condition of the compressor driving motor 1 9 changes, and a "beat 
sound" occurs. The energization mode change means 37 is equipped also with the function to 
prevent this "beat sound." As shown in drawing 7 , the width of face of the short circuit 
energization pulse FP outputted for every zero crossing point of alternating voltage V as an 
approach of preventing a "beat sound" T1, T1, and T2 (> T1), As it extends one by one, and you 
may make it return to the value of "the short circuit resistance welding time / duty ratio:table" 
TB and it is shown in drawin g 8 like T2, T3 (> T2), T3, and ... Output spacing of the short circuit 
energization pulse FP immediately after changing energization mode is extended, and 
energization spacing is narrowed gradually and you may make it generate for every zero crossing 
point of alternating voltage after that. 

[0075] moreover, control pattern **, **, and ** — like — non-connecting too hastily 
energization mode M0 from — direct-current-voltage precedence energization mode M1 Or rate 
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precedence energization mode M2 of high tensile if it shifts — the electromagnetism from a 
reactor — it is easy to generate a sound. A silencing effect will be acquired, if multiple times are 
covered and the short-time short circuit energization pulse FS is used after the short circuit 
energization pulse FP as an approach of preventing this, as shown in drawing 10 . 
[0076] By the way, the need of checking the operational status of whether the impressed 
current circuit 15 mentioned above having been operated normally also comes out. So, the 
energization condition judging means 38 is established with this operation gestalt. In this case, 
the direct-current-voltage precedence energization mode M1 and rate precedence energization 
mode M2 of high tensile And engine-speed precedence energization mode M3 An alternating 
current input current and a duty ratio are the non-connecting too hastily energization mode MO. 
As compared with an alternating current input current and a duty ratio, it is large, then, it was 
shown in drawin g 9 — as — the alternating current input current I — receiving — threshold Ir 
setting up — a duty ratio — also receiving — threshold Dr setting up — the alternating current 
input current I — I>Ir it is — and duty ratio D — D>Dr When it becomes, it judges with normal 
operation of the impressed current circuit having been carried out, and he returns the 
information to the indoor control section 3 as control information, and is trying to display it on 
the drop 7 of the indoor control section 3. In this case, a threshold Ir and Dr Since it changes 
with rating etc., the optimal value is selected by simulation or experiment. If the content to which 
normal operation of the impressed current circuit was carried out was not displayed on the drop 
7 of the indoor control section 3 in spite of having carried out the deer and having set it as short 
circuit energization mode, it can judge with an impressed current circuit being unusual. Even 
when judged with it being unusual, it is possible to continue in non-connecting too hastily 
energization mode by forbidding short circuit energization of an impressed current circuit. 
[0077] In addition, you may distinguish by whether an increased part of whether an increased 
part of a duty ratio exceeded the predetermined value and an alternating current input current 
exceeded the predetermined value as a simple method of judging whether it was operated in 
short circuit energization mode. 

[0078] By the way, the impressed current circuit 15 shown in drawin g 1 has the composition of 
having carried out bridge connection of the diodes D3-D6, having connected the alternating 
current terminal to AC-power-supply gland, and having connected Transistor Q between direct- 
current terminals. For this reason, if Transistor Q short-circuits, the function of converter 
equipment itself will be lost and actuation of the compressor driving motor 19 will become 
impossible. With this operation gestalt, since Fuse F was connected to the impressed current 
path, if Transistor Q short-circuits, Fuse F will melt immediately and the impressed current 
circuit 15 will be separated. Therefore, even if the function of the impressed current circuit 15 is 
lost, it is the non-connecting too hastily energization mode M0. Driving the compressor driving 
motor 19 can be continued. 

[0079] Moreover, although an energization mode change means outputs an impressed current 
pulse based on the data of data memory with the above-mentioned operation gestalt, the above- 
mentioned storage means and an energization mode change means can be formed in the custom 
LSI only for short circuit energization, or IC, a short circuit energization pulse can also be 
outputted and controlled, it is lost and the time lag by the processing like software in this case 
becomes that high processing of precision is possible. 

[0080] Moreover, although data memory was used with the above-mentioned operation gestalt It 
is the short circuit resistance welding time (or) from the duty ratio of an alternating current input 
current, a compressor engine speed, or an PWM signal with a microcomputer about these 
functions. Calculate the amount of amendments of the short circuit resistance welding time, and 
the zero cross signal from a zero cross detector is further inputted into a microcomputer. There 
is an advantage of the configuration which generates a short circuit energization pulse using the 
timer in a microcomputer being also possible, and ending also not using IC of dedication 
conversely in this case. Moreover, it is not necessary to use a direct-current-voltage detector 
for decision of the load of a compressor in this case. 

[0081] moreover — the above-mentioned operation gestalt — an alternating current input 
current — 11 a condition [ reached ] — carrying out — non-connecting too hastily energization 
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mode MO from, although it shifted to the direct-current-voltage precedence energization mode 
M1 and the rate precedence energization mode M2 of high tensile When the AND conditions of 
the compressor driving motor instead having been operated, the alternating current input current 
having exceeded the predetermined value, and the duty ratio of an PWM electrical potential 
difference having exceeded the predetermined value are satisfied, non-connecting too hastily 
energization mode MO from — the direct-current-voltage precedence energization mode M1 and 
rate precedence energization mode M2 of high tensile By constituting so that it may shift, the 
positive operation control which is not influenced by the noise becomes possible. 
[0082] 

[Effect of the Invention] The converter equipment which changes into direct current voltage the 
alternating voltage supplied from AC power supply by the above explanation according to this 
invention so that clearly, The inverter equipment supplied to the compressor driving motor which 
changes into an PWM electrical potential difference the direct current voltage changed with 
converter equipment, and forms a refrigerating cycle, The impressed current circuit which comes 
to contain the switching element which carries out short circuit energization of the reactor 
connected to the power-source side of converter equipment at the serial, a reactor, and the AC 
power supply compulsorily, Since it had an energization control pattern setting-out means to set 
up the short circuit energization mode which controls a power-source power-factor or direct 
current voltage by short circuit energization of a compulsive circuit, or the non-connecting too 
hastily energization mode in which short circuit energization is forbidden When an alternating 
current input current is below a predetermined value, there is effectiveness which prevents the 
increment in the leakage current of the motor resulting from direct-current lifting and 
aggravation of a power-source power-factor by operating in non-connecting too hastily 
energization mode. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ] The circuit diagram having shown selectively the overall configuration of 1 operation 
gestalt of this invention with a block. 

[ Drawin g 2] The block diagram showing the detailed configuration of the main element of the 
operation gestalt shown in drawin g 1 . 

[Drawin g 3] The gland Fig. having shown the relation between an alternating current input 
current and a direct-current-voltage capital in order to explain actuation of the operation gestalt 
shown in drawing 1 . 

[Drawin g 4] The wave form chart having shown the wave of an electrical potential difference, a 
current, and a short circuit energization pulse in order to explain actuation of the operation 
gestalt shown in drawing 1 . 

[Drawin g 5] The wave form chart having shown the wave of an electrical potential difference and 

a current in order to explain actuation of the operation gestalt shown in drawing 1 . 

[Drawin g 6] The wave form chart having shown the wave of an electrical potential difference and 

a current in order to explain actuation of the operation gestalt shown in drawing 1 . 

[Drawing 7 ] The wave form chart having shown the wave of an electrical potential difference and 

a short circuit energization pulse in order to explain actuation of the operation gestalt shown in 

drawing 1 . 

[Drawin g 8] The wave form chart having shown the wave of an electrical potential difference and 
an impressed current pulse in order to explain actuation of the operation gestalt shown in 
drawin g 1 . 

[Drawin g 9] Drawing having shown the operating range of an impressed current circuit in order to 
explain actuation of the operation gestalt shown in drawing 1 . 

[Drawing 1 0 ] the electromagnetism of a reactor — the wave form chart showing the energization 
pulse which controls a sound. 
[Description of Notations] 
3 Indoor Control Section 

13 Alternating Current Input Current Detector 

14 Zero Cross Detector 

15 Impressed Current Circuit 

16 Energization Control Circuit 

17 Voltage Doubler Rectifier Circuit 

18 Inverter Main Circuit 

19 Compressor Driving Motor 

21 Direct-Current-Voltage Detector 

22 Rotator Position Transducer 
30 Outdoor Control Section 

33 Rotational Frequency Deviation Detection Means 

34 Duty Ratio Command Means 

35 Inverter Control Circuit 

36 Data Memory 
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37 Energization Mode Change Means 

38 Energization Condition DO Judging Means 

42 Energization Control Pattern Setting-Out Means 
L Reactor 

CD Smoothing capacitor 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2/27/2006 



(19)B*@#?F/r <JP) (12) Q »£p §^ ^ fg (A) Ul)ftWfflgj£Bi#^ 

#^11-69883 

(43)&HB ¥^11^0999)3^9 0 



(51) IntO. 8 




mm** 


F I 






H02P 


7/63 


3 0 2 


HO 2P 


7/63 


3 02N 


F24F 


11/02 


10 2 


F2 4F 11/02 


10 2W 


F25B 


1/00 


3 6 1 
3 7 1 


F2 5B 


1/00 


3 6 ID 
3 7 IN 


HO 2M 


7/155 




H02M 


7/155 


G 










(± 15 M) S&HKlSK 


(21)ttJK## 




WK¥9-213696 


(71)ffl®A 


000003078 




(22) mem 




%£9^(1997) 8 H7B 




^;ns;ii«m^K«iii[W72#^i 








(7i) a® a 


000221029 












mjKfRiKSTM 3TS 3 # 9 n 








(72)%^« 


# in m m 


































m & m « 
































(74)«SA 







(54) [fg«!li»=&«0 ^-9--f^;UKi(j^@ffim»»«©<W»«gKtfil©Mffll^M*ffl^^:S^ia?n8l 



(57) [gift] 

mm: fa^mc >)~?miM*<m? 




SWB 3 - * SS?^ 3 ftfcB3ft«EE* P 

huIB a > / < - * ^SOMMfB'JCciS^JJcgM 3 ftfc 77? 
h;UA. 

^ » ? > yjR^sd a,-?* spasmus a . io 
&*j»-r s 3a*&am* -fa. tut m&mmzMit? z> 

KArSCA*#»A-r&»5j£SltCiEt&© 
Vx t i> A # . f?f 31^199 HI * Kg < T -5 C A 4 

m#M5 ] ^sa&am*- k^^mi- Ftcst? 
i//c a # . 3s&3im£Bif5eifc©-fefD ? d x .£ra©fiafiiT? 

sufspgjg. 

mcm&? i> 3 a . 

li&ffi = J 3 ft it^HEE ^PWMiff 

Cftte-TS-fl/^-^gA. 

busb 3 >; * gtg*> £ mt) 3 n 2fi%«E«i9iB%»j 

a*lolBg©@ifeattK: £ 0 ^SEffifemcWfiJT&ifi 
ifc^lBSSfca^e- FA. Bufe^*U3imiiISS©S$Sa^ 

an*-F<t. fiiBjsttawi^-rsaESwaw*- 
F©t»-rn^?:S3e-rsaaB*ij®^df->is^#@A. 



1 1 - 6 9 88 3 

2 

ss£-rs-r>;<-*gEgA. 

H!ffa3>y<-^^g©S^fBlJ(Cj£?IJ{Cj^$n/c »J 7 £ 

h;uA. 

a ? ^^ST-fc^r&s&ftiamiHiffiA. 

st IB 3 > A - # $|ga> 6 (±5 # 5 ft £ it?jfE«E B^flJ 

as@&©3@&asK: <£ o e?5efflfeiT«:«iwraii[»* 

JEM3fcaH-*- F, ffiSi&Mttgl&QJSttatttcj: 
WfSieSfemBE«rit^Ut:E^«|g8&««i^©|B||Ktfc 

€rfiiiaj-r^iig^!«5tam*- KR^'cfte©^*!)® 

JSDT*-©!!*- FX«tt^t©a«*- F£jlJR<Sfl 

#-rs«^©*ra^-^->©t,^ft*>— o^^je-rsa 

«©fti^^S„ 

BUS B3 - £ JgBTSBft § ft/cifi^m)!^ P WMtEE 

b«IB3 - $gx©tt8gfflij<ciS7>je<:&&3 ft/c u r ? 
h^A. 

huib r * h >\> t&Mmm&mftmtcimm.'mz i± -s x 
B5rfB3 >m*- *^g©^^^^HfrfB^*ija*iEiss©M 

F. ii&l23>/<-*KHa>6m;ft3ft€>ifiSfESE£jftia 

SBKEflBfe-t-F. fria^*ija^iiisg©5@*samK j; o 

i^-rft^ — ?zwc&? zmmmwj-i z - >»3£^a a . 
iw&se 3 BuiBam*- fscc. sssfcA*w»tc*t-r 

•S^*ija'8B#rBl * r - ? - >? A h X IBtf. 5 i*-C h & 

letf^A. 

3<jS«JI©-fe'D ? P ^. .^4:^tljT -S -fe* P ? o x,^tli# 
SA. 

BufBaSfiJW^" * - >tS^^lg«: J: -> ttf 3 ftfc$ij© 
/^->KiJ,T, -g-ft-^ftBUIB^A^^^ttigff© 
fcffittKWJfrr £l»£ffitt*8KSetlt 3 ft A:@Ka«K» 
W/cl^ijfe^ffi©H2 a * a ^ * . Xtt-b'a ? a ^ 



(3) 

3 

mizEfffl&zte&t u •cffitmftffim.mmzmm $ 

^ S ti fciSS^ * - f - ^ tt*?i3§© £ # ^I3s*&am* - F 

ztzmt? zm&m 4 jbs 6 ©i>rn Mcfats©?^-**- 

JS*&a«*- FT', 3t^A^miS*5^^fji^Mx.Jt 
£ * (Ci£fi£mE®5tffi^- F Jc^t t, . mitaP WM1 

e©^ - t < tt&^&Wimztitci&m-?'*. -f-ittK. 

C £ £1#1»£ "T 6ff #JS 4 JiM 6 ©t^m^tclB 

im&s 1 2 ] a»©a«*- vzmiRWW-rzffiszM 

£ # iCmUmmMSMm^-- F ic^-jrZfflW^ $-> 
**tf C £ £ T SI*#]S 4 7iS 6 © l> fh*lc Ifi 

aire * - > «. 3fiESteA*a»*!Sf j£*»fa«T© £ * # 
^tqwia^yj^as*- ^tc^f-r^m^^-^^ 30 

^ts C £ 3: ftft £ T & If *5 6 (C f a*S Wlf - -C * ;UfE 
Sb«Mffl«S!)«©*iJffl«a o 

W3£*i^«T© £ # 33SNtim*: - F 
"C . i&s.Atl'mtfiLftWi SmSEfil £ ® x. fc £ # f Cluf aiB jjit 

3S«A**»6J»f)e*stia«T© £ £ mmmm*- f 

^fefflm-t- FiC^f U BUiaPWMmiE©^*-^ 40 
Jfc**Ftf>KJ£3 titeSSf 1 » - t- -* Jttcit L fc 6 IsJ^Sc 
igSfeaS* - F icmr 1 2> SB 2 OHM'* * - > £ . 

^e^ci^nti -r £ m&s 4 iciat£©^«it -f * 
*ffij^afflttibtt©i&Q&igB. 

w< *- >«. S!SfeA**«*«Bne«i*a[«T© £ 
ie^sBEffi5fea^s*- Ftc^ff-r-sm 1 <D&mmi-> 

£, 
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FK»tf fiffifiP WMSgEE©-^ — f^-v ft**© 
^^--r--^ tb^iiMU/c£$lilK^g5tam*" F(c 
»tf -T ^ 2 ©MHRUt * - > i . 
Ml e P WMiEOf ^ - t- ^ it ifi^tbmM 3 nfc^S 

»— r-fimT<Dt^mmm^- ft. Kjef*- 

^3©*iiaj^-*->£. 
6 a c £ ?r#m £ -r ^ if 5 (ciaig©^<«-tf >r >? 

3t»A*«SfS**»fffia«SllJ£iT© £ ^ #^5s*sam* - F 
r. ^A^^3f^^fii ; ?:S^fc£#{cStriEie^ 

nEEaire- Y-tcmr-rzm 1 ©«K»^5»->i. 

3SSSA^m^^«»SffiOT©£*^*Sam^- F 
5fefl«*-FK^fl, BuiaPWMSH©-?^-^^ Jt 

ycaa^e- f icmf-? z>n 2 ©*uf»^- a? - > £ . 
mrtapwM^ji©^^-?- a Jt*j^ ftwuestifcHsey* 

^-•r^i:b*iS©£#^M*Sam ; e- FT, buIBx^-- 
f -y ib&isKe^a - t- ^ ifcCC]* L A: 6@IStt«3fea«* 

- f tcmf-? & m 3 ©»ij® ^ < * - > £ , 

3SSStA^fi^9r^^filtiT©£ SritJStta**- F 

*am*- f icmf t 4 ©sutai-'-* # - > £ . 

6 ft S C £ gfttt £ -T 5 if &m 6 Kf a4£©^«1t A V 

[if*^i 7 ] mmm^mcom^-- f*^w®*k^« 

I»(CJ:^t, ful2flJiaJ>">"i?->5r^J0#^./cC £ 

f;HB««affl*tt«©iiHNai«a*ffli,^s«Hw 
m, 

8] ffi8&mwmm>*2->tBG£&m*. »s? 
jbis * - k Ttu ism 1 ©$w < f->i:isu, ^a 
is*- F-CButa«2©*ij®>'-f*->*a^-r-sif*ii5 

m>mi 9] Buiea^*ij®^-^->^^m©ftii®)/N- 

i c £ z&m b.-$z> 6 icmm^mv- a t> >\>m 

mmiEmic x ~> -cmmmnnm zwie-? zct^wtt 
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tkttimzzffiz.. ^2^5*1, *2©na§ijn;&8$© 

[fiS**2 2] wEiB«#Stt. BW2^«A*«i*i*m 

»©«a»fc*tfiiiE-rsAA«ii!iiijE«*«Btto. me 

1^*- FWNRttafjEoilW*- KkM©a^e- 10 

iE-r s c i *mwi t -r &st3fc>s 2 0 tci et£©?£SB-t>- ^ f 
>mwmwmmw>®<D#mmm. 
[fi5j?iS2 3 ] Huiefetf.^s«BufeES®migsi)«i&^© 
t%%®Kmcfc C tc <=? a - f- -f J±© p wmuje *£*&-r 

i e^tWHWitt&ft* $ n . A^wifc^Bf sis 

<L©Hg8J&#jW££ L/c £ £ mnSAmMK^M^ 20 

* ^JES&ilgfBmi&&©{Mi33lilg. 

[1**112 4] B?te&i8HM«HlSS«. &gttltt«ijfca'9r 

gf^aifci # tcaagB&s&rr 5 1 * -xzmz. 

tcct r S»*3B l ^;Hg«) 

»— ^-fJtasBir^ilfcjfflxfci Buie^Ma^dlSg© 30 

nmmifiiES r $> £ <t wjer s «®KiR«je*i8* « 

ttilgffllI»it£©*iJSll£lg. 

*86fI©**fl-«:tettiU C©ii*##SffiEffi£jBx/c 
^^Ja*laltt©«M^ttJI8*JiE»-r*Si*iJ)e 

9 ccfe*g©^-9--r pjmw&Btmmmvmwmm. 

[ If 2 7 ] - F 6 BSS«BEg5tam 40 

KXttia^ffiSteffim-fc- FCClflgx entente 

fix /c i * . gJiB5SMa«ia»©tW^ttS8*iiEStr * & 

£ ws-r & a*«t«*jje#a% « *.fc c t z w®. t ? z> 
is*s9 tcietK©^;*-^^ d'^ngK^sfflm«i«i©*ijiai 

[si*iM2 8 ] Mieiett^sso'as*- kws^is^ 

^iHB»*SiBffl«Ib«©IWI«aS«. 

[ §-it#ii 2 9 3 Huie^*ijasius§©x -y 2» y*^© so 
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[0 00 1 ] 

©^{c»c>t:EEffitsiB!Bjsabti©ae*ij®*?f ^ «w* -y- 
>f ^juMtt«©ffl^tt^©*ua)gg«:^«3. gift 

[0 00 2] 

mM^hm^ti^mmK^mmmmcm^L. c© 

*?8flMW«:j®»a*S-l±rx*;i/^-Basai***lfflO 

[0003] izffi.nm^.ommmffiic or? vmm-t 
d(,>«H-cB. ^sstiA:ie*«ffi*s±»o-i-af*«iej 

#£>0. C©^ff±^W)^.^^< . /^bxHII^p©? 1 
[0 004] &m}lt±.&<Dmm*M&:-fZtclsbtCtj:2 

[0 00 5] 

[pjH^^-r^/c*©^©] nn&M 1 

^©mwjtcit^Jcc^s n/c >; r ^ h Ji/ <t . r * 
^^^^^^®$ijami5isg4, 3a*ji5jK©^*&am 
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£^S* £ -T Sift*? -f * ;UBNitt»i*NM©Mfll8EB 
»fje«^«T© i * #JSNtiWe - F i -r * 

c l t -r & 4> © -c & s . 
[0006] m^i i 2 ©imbcc 

^atA**a*«3¥3eiiaT©i*^Mi»a**- F-ca io 

C-T 4 c i cc J: •) fiifcJJ? (Cieifl, H®j38© V - 9 M 
[0007] W*ii3 cc&&j%Bji«. »5jc^ i tcieis© 

3®&a«* - F #» 6$@&a«* - F CC^f 1 ^ 

[0008] »*3i4 {cftsjswtt. nam i tc§E»&© 

;i/«i«*8Bffl««i«©*BPSSIK«:iJi»r. 5a 
»iB**- Vfrhf&SNmW*- YVCffif* •SNf. @K 20 

[0009] namz<D^mK.^tx\t, mm.*- vwn 

tf. asnm«&*K:&< OT&rJ£©ffl*HI«iK:e»»-r 
&©r. BE««©5tt9#«*^«ciW<?&*6*s. 
[0010] 1M&I5 (c«5»|BB. wm 1 OclBfE© 

mj&mn*: - Fa> e. ?s*&afi- f cc^tf c- fc <t . w.t& 

[0 0 1 1 ] B»JjOI6K:teS$6W4. 

w&-fz>-<i"<-*tmw.t, 3>^--^a©^»icc 

*E£%Matt[5lgg©£»&a*<c J: 0 MUEIWTK 
*W**ifiiWWE«$tea* : fc--F<fc. 3£*UaS[H88©3s 

- F©t»rft**^rsa«w«i><$»-->R5e*R 

«IM*©*lffll8Bfc*.S. ll*q|7CC<3RS*WB. 
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££ifcs«***ijWK:js*saw z-ezxj v?i> 

5 *i £8ffWa«lBl88©JS*&aSlc <fc 9 »f5£tf 

tiTccww-rsisaEWEflijfeafli*- f. mmfmm 

oymfifflmzmi u * c >#jBKa**: - f © 3 5 . 
A#«ftKj£DT*— ©a**- Fx»*a»<oa«-t- 

[0012] if*iB8cc^s#feBj(j. £j&nm->iim& 
i. nwt-*safcsaft3tifcia*«BE*pwM«ff 
m&irz a - *aiHi . n ^^a©m^fflij^c 

*^*ija*mss©@*&a«tc «t <o mmmiUTtamt *> 
- f > adwa«ieiis<D9@i»a«(c «t ♦> e 
iffi«ngf(itiS!)«©[5iig®:*$iJWT sig^ifeg^a^- 

©^^, s*x*«»*cj6i;-c#— ©a«*- kx»«i 

©ftiiiaiKafc^s. ii««9(c^s«w«. §i*Ji!7£ 
tdt 8 cciB*K©^-y -r 9 jmmmmmmm^ommm 

aKteCir. ffl**- F#CC. 3SSrL\;ftm?JS«C>PtT-2.3§i 

*i]amB*rai % 7=- - ^;i- 9 1 h t att s -e-t $. siett 

3C^tSJE©-fe'Pi'PX.>i^r^i±5t" 
/c^^mE©-tft3 ^ ox* XB-fe'ci znz&tipiim 

x -r y ? > i/^-??: ^ >. * ^ mm? sam*- f«j# 
[0013] mam 1 oki^sbh^*^ i»*is4 nm 6 
wsatcfc^r. *B»©a«*- F*iBKwe-r*«i» 
fciss-r ^ -7- ^ Jt*P© i ^ Ittaj&mm*: - Fr. ^ 
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-&4>©T&S. 

[0 0 1 43 m?m 1 1 ICHfASma:. i»*lS4 7b^6 

ft. itmxtimi^mmmmm^m^tct 

SKliiafeWEflBteiI*fc- KtC^f L. PWM^JI©^ 
^ -T- -f J:h*^it>^3*lfclSS'? r » -r- •* Jtit jgOfc 

[0015] N&I 1 2tc«S|fiW« % W*^47bS6 

w»w<:*$i>t. &&©an*- K£»tRwe-r*iwisii 
/ < f - > t* . tm\t>^i)mi£wm.mxr<D t # 

c t £ $m £ -r * 4> © r * s . 

[0016] gf*IS 1 3 KftiSntt. 1**^6 tctetg 
A#^#dT^^ffiJyT©£##3@*&aS*- Ft?. 

&faXJi , m%Lfrffi , £mwtm&Mz.tc l * itia-ft^as* 
©T'&&„ 

[0017] iMd 1 4 icmzftwiz. mmm4 kbem 

A^«**i»f5e««fflaT©<b*iBa»aa- : fc- Ft?. 
xWA*«sftW0f s*«ffi*a a fc £ # it H^mEim 30 
*- F tcWTf * * l ©WflM < # -> £ . £iftA*^*ft 
*^fSSSE«yr© £ »^!S»jlS« -Ft?. 5£?ftA;>3 
WfcmjSWftiBfcffl*. tc £ # it ffiftWBMBfcil**- 

WRjEfa— f-fttKiaLfc^HiSK^aa*- Fit 
mffrZHf 2 ©WIW a * - >£ . a» 6 ft * c £ £ 

-r sfc©T&& 0 

[0018] HMog 1 5 tc«S3Mli» v f#*JI5 fcg£g 
W©a**~F*«RftnW-S««l/'t*-->H:. £SS 40 

- f te&fif -r 1 own a £ - > £ . 3S«tA*««** 

3r^mffi ; &©xfc£^ilrjiE^IE®^aiE- : e- KtCWf 
U. PWM^©^*-^^**^^-?--.* tbitiij 

jt u tc £ * eesMift as*- f icmnr & at 2 <duw 
tcwc&f ^—7~j jt«T© £ * mmm^,* - Ft?. 

Sf*a--7^J£CCi«iiOfc£S@lE»flB^W*-- Fit 
^f«»30SliA-$->i, *>e>&SC££*S8fc£ 50 
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-r 6 &©-?<& -5>„ 

[0019] m#g 1 6{tiat8©^«. ifi*ra6icta 
t8©M*8R-* -f ^JHgS6igBffl®»i^©$ifiai^gttte^ 

t . g^©an* - f £i!tRt?j#-r & map^ 

5i^A^m^^^m^ffiJ«T© £ # ^marc - F 

r-. 3i*A*««E#0f3e««Efla*aiLfc£ stcaatwE 

am*- F IcWii-tZm 1 ©$IJ® a 5? - > £ . SE*ftA;b 
«Jfe*«Bf3e«*il«T©£#^N®*»ii**- Ft?. £ift 

tjjm&timMnmmzmztctzm.i&Mfrmftm'm*: 

-FtCgffL. PWMlffCDfa- tb3&i^*l95£3 

ic^f-r£S&2©$iJ®A£->£. PWMiS©fa- 
f -/ ltt)^#>WC& ZtitcWCfc'r J±*»© £ 

Sma^-Ft?. 4 ttifiWtm-?*.- Tittle 

* u tc h mm®.m%mm* - f icmf? * m 3 ©frai a 

* - > £ . sas A*«a»iBfje««fii«T© £ # tb^*& 

a«*- FT*. 3<^A*®SA5B'T^'«?jfE{ii^a^/c£# 

ccifc^a^e- Fic^T-r^»4©*fjWA^->£. 

t £^m£-r6-i>©T*-2>„ 
[0 02 0 ] S»Sai571»Ml 6©t»r*-i*»©»ilifcJ:*i 

*«fiic^H5tx^©T. mmmm.icmc-kMnt^m. 

KiSfctC £*5T^S„ 

[0 02 1] 1 7 iCffc£&i?B«. 19^114 7!j5 6 

©^-rn*HciB«s©ita-9- -< v )vmnmmmmmm.<DU 

*ftJO»A/cC<!:*iHF*£-rS<>©t?*S. 
[0 02 2 ] c©«t^«:flieiOfc-c£«:j:«3. SS^A^J 

MS*i2>©T. 89«HI««:Jt:DfcS*4We|{cS9fc-rc 

[0 02 3 ] li^Ii 1 8it^^,%HJ{j. W3}?Ii5{tlB*g 
©^•t^-Y 5-;HEWl«gffl1«ffij^©*!lSP^^ffl^/cfS 
««««t?*-»t:. ffl«lW»A3r->gg3£^Stt v 
IKt- F T^ 1 ®*08PA ^ - > ?rt3:/E b . K^jllg* 
- F T?» 2 OiMSP^ < * - > -5 ^ £ *«f« £ f ^ 

^©T*-2.„ 

[0 0 24] C©*J5S«:«fc»). KBf-t-FtJiCCK** 
Kra(gS*i*A:«>A*«**'fi< «i?t*C £ 
#T#. FtiSlEiit-t- h"Clfe$nS 

fc*-eisrtc^ofciaa«cya ^ jrbT-©*w*snjfig 

[0 02 5 ] liJR^ 1 9iC^^>^HJ«, IB*I16{tge4g 

®^f^SAfiiicSi]it L/c£ * . iS^)*@5fe*- Fic 
©T*€>„ 

[0 02 6 ] C<OJ:*5{C»JiRl//cC£«c«fcfJ. S^ttEA* 
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[002 7] fg3R!S2 O«:0ft£>#6BJJ«, »*5I7 CClBiS 

St&rfc *>£;*. amnttiEiiicj:->r)sikas>»m io 
[oo28] m>m2 i cc«s«?8«. fi#Ji2 o«cta 

[0 02 9] «5}<^@2 0X«2 l©HBjccj:ftw:. S 

[0030] m$m2 2(,c&z,mjite. sw»92 oksb 

Sr. lit- K ©f Bilic <fc £Hiifc$JfJ ©f Bit^c WfflilE 

•r*A*«8fE»iE**ret8i/. am*- b'wm^mm 

[0 0 3 1 ] C<D£5t,Cffir$.LtcZtt,CJ:<Q , as*- 30 

F©*aatcj:s^sgi^©taa^«ttss£*imfii4ffljE 

[0 03 2] 1**112 3(C«S»WB. fft*lR2 0 7!>M 

2 3 ©(,»-rna»«c3ett©j$aw- -c ? )mm^mmmmm 

©WJffl««{c*ji>r . IB«^IS«fflffi«IEiii^a!)^©Jg 
^HUSSSttctEO/c^i ^ Jt©PWMSH££Ji2-r £ 

[0 03 3] COJ^fcflHsSbfcCiJCJ:*). SiiSA^ 

mwmsbnwmifiMiK p w msibd f » - ^ tt 
^mMm^m^tcc t^^^icm^-zm^- f^w 

iiri^©?, ^-f XKg^stiiBCia®*- FW# 

50 
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[0034] mm%2 Aicfczmmte. mmm 1 ccssag 
&©-?*£„ 

[0 0 3 5] CtDi^tCftffit/fcCitaO, gftuas 
[0 03 6] fit*IM2 5 (.CfaZg-Wte. 13*119 CCSBfB 

x. fc £ * . ^a*HK©i&ra*a&wEiit-e * s £ mm 

[0 03 7] tif*JI2 6 fij*II9 CClStt 

©^w-r ^^ng*isaffl*tot8©*ijtiaiatctei>-r. 
#*s*&an*- F^^fi^Efi^a^^e- Fx«i«^ 
^Mstas*- F{c^^.6nfcB$j=stc«aEiii©itA^ 
£*£tbu c©iSA^3fSffi*ex./'c<i:#. ssfijam 

[0 03 8] f»*^2 7 fc«6*|6Wtt, |g*J19 jcKtt 

©*»iw-f ^;nsg«)Sgaffl^sb«i©$ijffi^ffl{c*si>T. 
ftiam0S8©s&ra#is#iES-c£> s £ «^-r zmmvtm 

[0 03 9] «$I2 5^ct,^L/2 7 {C^Sf%BJjc«fctl 

[0 040] »5|<JI2 8 (C^^^Bjfi, 1^*319 {clB*g 
©^•y-W ^;HBS!)S?gfflSMI)tS©$iJf[^g{c*s(,»r. 

[0 04 1] C©«fc 5lCffif&L?cC LICJ:<9. K«*S 
Ry'Ilt- FWS*S*#ffl<Z> I Crttl£L/c©-C\ 

^an©->^ i ^a^MJsam$uffli^r # z$hmi> * 

5. 11*52 9(C^5*BJ«, if*iillB|jc©^a-f--Y 

?s©x^ v ^^^osfaaotic ^*&a*©a 

[0 04 2] C©ct-5tC^fiSOfcC£(Cj:«3 . m^MM 
«PCC#6^-T S';7f h JUDWBta £ JfPfrJT S C £ *«r £ 

[0 04 3] W?|<JM3 0K«*»IBB. fit*lM2 CCIB«£ 
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[0 044] £©cfc 5 tCfltfiXl/fcCi HFC# 
[0 04 5] 

[»IS©lli6©»*] «T. *Jfc!»*&a&JGll0gtttc 

©^rt&^&sgfcjiLrmfctfSStte^rt^T^sR 20 
cffl*ctmos»©*isj*^*^w<9 36«gf«3nrt> 

[004 6] — SiWitcfcurB. 3£SfcSiEi l 

oRtrammm 3 0 tcwmt>*&ter s «t *> cc& 
rue (0B©ffiwt©/c8?>tcs^iJil8igP3 otc^t-r-s 
^m^^-Bg-rs) . c©t§£-. ^-{x^^^i 1© 
fiftffl©— #©l&»l£l8fc: 'J r * h ;u l 3 n . te 

2fctt*©W#*rac»rJt>T£fl^#*ift*tftffl"r* 30 

sa*A**«Ei*His 1 3 3&ssswtsnrc>*. yr 

? t- ^L©«a$[M&£»& 1 2 ©fiWflHiOlfflCCftjft* 
EE©-tefn^ax*^^m-re-fe*ai'ax^tiiSl 4#& 

i?nti^„ 3?.cc. yr^ h^L©m#fflij©35^ 

®B <b£ftS 1 2 ©£ffiffl©&%ttSW£ ©mtcttffltil 
1SI11SS 1 5^M3ntl,^. C©3£*lBIS|5J3gl 5B 
#V F D 3 - D 6 y -7 

WBffitffl cc igf^ ;* n r t > e . 

[0 0 4 7 ] $/c. ■fe'ni'nx&tbgi 1 4 ia£?iJ{c-<- 40 

-y'mm d s b^cd^se ^ssjie. ap» or * h * 

^PC ©SftSiT-CC j£%«E * EPJD-T £ 4> ©-C* & . 

^maa d s ©— *h*?7Pc ©s^isst-©— is 

CC&ifcS3tt. C©§^3g-?©ftilSs*H 5>i^X^Q©^ 
*F^>f :/m^DS©ffeiiSasJ8&3*i-CV&. Sfc. * 

^^pc ©fBfejjH 5 -**©** iJGPSP 3 o ccggK ^ nr so 
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U£„ Ctif)^-^ H5-f:/^iSiDS. *|-*77PC 

[004 8 ] ffc, ^^^-FDHSO-'DL©a?iJ^ 
lUSgi. n>7 s >1fCHSU : C L©e^MJ^|5Ig§i©3£ 

m&vmn>km u ^-/^-kdhmdl ©fflsis«t 

£tc ')T i> h L©^WWJ©£*«SH^J£t*S ft. 3 
>7 r >-y-CHRO'CL©tBSSiei*«:^jjfe^] 2©fi?S5r 
ffli|©5S«ESi®^3!>5^3nr/«c-S{g«IEll^IelSS 1 7# 

MfS^-l^-KDl^, r3>7 r >-yCLCC^©2?7t 

«*i»±-r s^'-ft-KD2 #-eft-tft&*y tc«« $ ft 
n>s. ^-L-r. m^EM^M^i 7©m^. -rfrft - 

<3. ja*«EE©HJ** ; Flffl{CT»ffl©3>f r >-9-CD3&s 

o . en t>mwzmm& 1 7 &u"pws 

3ftrUS„ 

[0 04 9] C©3>>-<-^^g(C{*. ^-T y^>^ 

f^-r s -r »$ijfflj|5|j8<!:rjgfei©-f 

migtb^Sb^l 9©IH$i-T-(4Ei?:^tlif.5IiIfeT-{i®^ 

ms 2 2 i *igwe.h, *ft-eftg?HM»as 3 0 cc«,«s 

3tiru-5>„ c©3^HH8Ptt3 0tc»^. igM©§« 
IK*- h"JC(SCr»li«>«BWi^«£it*H^2 3 . 

®i-«iS!8ss©iia[*iftfflr ssK-fe >-y 2 4 . a^r 

K©SmihKtt9(CR«ja 0 iitf 7>25 *s«i^ 

[ 0 0 5 0 ] m 2 itmnmmsa 3 Rcjp^-waiaj 3 0 © 

7 >8. ^-^<9©$UfflI*Se-?>. ^f^4c*iW.2,Eg 
##2 3RJ>*^7 t >2 5©«K83iM*ttfi»I-C**ft: 

[0051] iBBcfcut, sf*5$ii®sr3 ammmm^ 

— M^§H©gR3 0»ji{f*lJ®g[53 1 . 0liiS[Jg^g|5 
3 2. se&flS£M*ffi#gt3 3. f^-T -ittm^Wt 
34. -f>^-dr((apHH|3 5. f-Vt'J3 6. jl 
K«je#®3 7 Sfy-'jfi*tt.^*ilS#e3 8 ?:<®x. 
rue. c©^*;. SW-$iJtaigP3 0©jl{i$ljaiSP3 1 B 

Sit S *>©r& 0 , 0lKg(fg^gp3 2 liBAMKVS 
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Mf^-r^ tbfg^lS 3 4 tcflnx. 6*a 

[005 2] IsIl^fflM^tB^IS 3 3 ttEHfrHMHfttt 
S2 2?4MU3ftfcBEtt8ffitt*lli& 1 9 ©mfi^-fi® 

3 2®Ji«0li»t*Jt«U ^©iM^^f^-f 
<ttm^&3 4tcfln*S<fc5{c&->T<,».2>. -r^-f- 
-/ Jt«^#S3 4 «@KiS[J§^S|53 2 ft>6<Z>l34&8gB^ 

^MOt-f^^- £$IKS1@S&3 5 JCP WMff 

iET-S J: -5 {CP WMf^Dfi -f- it£fitIET&fe© 

[0 0 5 3] 7 s -*.*-*:'; 3 6tt. aS*- K^Wg*. 

Afii£ r^fjgA*«sitaffifiij SAttt, sfiiwanH 

*.-7-4 J± : t~- -f)\,\ TAi L-C> K^J^fiKtilS* 20 

r. ffififfiUBtt«tus 1 9 2>te*mm&£ ■{>■>< 
- ms§ 1 8 cc*t -r & p wm f - 7- 4 tt t <t>m&*z 
rpwMf^— f Ait/ittmmti- 7—7)H TRt 

tr. SSiffiil^lHlK 1 5©am-t- K©tSafci:.53£S£ 
Mffiffi]E$ii CAi It. ^SJS^tCtoTjl^ra 
^*WjEt/fc*>"rStitiEfiI* ra>A-*x^ y 30 

[0 054] as*- K*0»^S3 7 tt. ilfl$fj^gl53 

«%4*WfB. ii^JE*&tHS§2 1 fcJ:9il^EE©1$m©W 

is^f-f^* 1 ; 3 6<D%E.ig.7*-$icm-3i>T?mm 

8 1 3 8C J;£®jfc&ajffi& 7* 3. — 7- 4 tbfg^S 34*> 40 
6ffi;fr3*a&XA-7^J:bf§^fcfi£oT^a^®iJ8 1 

£a{t$«SB3 ltcaniLrSrt«IW»3K:a613f 

fcfc. ^A^mjjfE^mH 1 3©*Sfc»«B. 
efi**SWOfc;W. m.ftffl'0®3 0©ji{f$IJta)gP3 1 <!: 
^rt*0ffllgP3©jiM*iI«i2P4 1 ^IT, a«Mf9^^$ 
->KS3Ma4 2tc^x6ti-5<f: 5«ctt-3T(,»-&. 
[0055] ±ia<DJ: 5(ctij&3 n/c^ifejf^otti^ 
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ffi*s. -fJU2 2£/fl,T. Srt$"I®IgP3{C«^ 

nasi 7&amM&m&3 otc^ns. ig«EBB% 

OSS 1 7 »5&j£m?igmEE©IE©¥-!M ^JUtT 2V 3f-- 
^" D H^ai/Ta^r^-lfC H£?cmi/, £ijfs®8iS]BE 

>7*>-»J-C L©*BE©?DCDSEE*i¥rt=i>T : >-!fCD(C 
EPfln3*l, C©^F?f3>-5 s >tfCDCD15|4Si;c^^i2Sm 
ffi©2{g©it»Sc1IEE#2&£U C©mEE*M>^-*± 
S8S 1 8KM?tiS. ^-f*-FDlgO*D2 
Bjl$K&3te©*7J»!iC =1 >^>^C HRO'C L*safa#tC 

3 n s c i ^m±-r & mm * m u x t> s . 

[0 0 5 6] COttlT, , ;*r3>$gg4^6jl$Kl3 

s. cticc*scrartiWIWSiJ3i*«g«»ap*a7j%g7 
«HEnsKi8 1 9 tJimt zmmste m» u . @3£^*i 

[0 0 5 7] £?HM&£|S3 0 liSK-t- K (fftgs - « 

3&T-tegtfcfflg2 2tC<fcoTt^aiSnSil|5I|^*s[5I^ 
«8g*«:— g(T -2> J: 5 K -Y >^'- *5EH]S§ 1 8 ©X v 

3 0ttf^7 t>2 5*|gt!)-r-5<hft(C, fgMMK*- 
K Klfctir S@[-fe>U- 2 4 ©»UJjBKtC*e Dta*^ 2 

[0 05 8 ] ^ACC. jatsa««pff{cot»-cstpr =1 

>f>U"CH. CL^?t«-r-5>ti^. ®SSEE©B|BSffi 
75irJ>7 : >-y-©jlffim)I ; &fix./c^(C. 'JTi-h;UL 
^aor^Aiisn-So c©«^. Hfa^ax^wigi 
4tCj;-or^SBE©H2Pi'ax.^?:^|±}L'. a^*- 

S©jBK«PH*Sa Ofc«F^t**&^ii L,TBf^©B#F^/c 

t^CC-TSi. 3>f>tCH, CL©7tm^GE©£n{6] 
(CWt>?>-r. ^t^Ja^lnlSS 1 5 ')7 f h JUL i 

^?5feSS£»s3S*S Ur Wfo&i&tiZ. c © J; 5 to 7 i> b 

wMmwimmrmmtcmmutcK) . wfo&.mz&z.x 

CC. JI^HK^^^T-S/cfeJCPWMSH®©^^-^ 
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a tb# 1 0 O % (cHHt O fc £ # . JSttatttC J: 0 
[0 05 9] feTF. JS»il«ftf¥*ife<ffto«c«.»*- F 

&LTic$m?zmmi=- F*a««E«jteM»*- fm 

K*@IE»«5fcaW*- FM, AftU ±fB 

m.mwES^Mmt- fm, . fm 
, . IsEKg&GBteaS*- FM, ^^L-r^amii^ • 
*>. £t*>\ ®EWJ*£9 2%-£9 S^tCfSSTTSiCtt. 

*§*&asB$ra©g $*%.z.z>ct rwffBrtfrcfc •*>„ 

[0 06 0] ^3Sn^]8«$%A^«i«^EEI8M@4E» 
^^»^Lfci^7 s »--ywtfc (10 0%) {CUM 

, 5cfija-rs*-c^3®*sas*- fm, -cjs»»*e 
r. «i«A*«ifesi 1 , sfiAs^rofBH-riaisiEJtffi 

a * - >©BXi!feA*«j(t*i i , ccsija-r s $ "C#HS» 

a**-FM, TSflSltf. XfifeA**«E*J 1 , 4 30 
jffi*.T;fr 6 PWMff -^©-r a - f - ^ itasfSSE? 5 *. -T- •< 
J±l 0 O^tcSHarSireflWBEflljtffl**- FM, 
■CM$kU PWMff-^O^^-T-^tt^l 0 0%Ctfco 

fccc &fah?m&mmw$m 1 9©iQniiKftW8^i3 

S^r-FM, ttPWM^©^-^-* tb# 1 0 0%X' 

&i> t * ©SiSA^^iS 1 3 tfl^aAmSfc J: 0 JbZ n 

^© tx.-t-j tt# i o o %«c iijar s £ "c^fsa'S 40 

*-FM„ fJa$Sil?g-t*r. P WMfi-^©^ -fj£ 
#1 0 0 5€"C*i{cfe»6-rBE*flWEiWMb«l 9©* 

FM, -cm%mn$-tt2>M-C&2> a &fc. HHsS^M^a 
m*- FM, tt PWMfi-^©^ tb**g9^ 7*3. - 
f--f £bl 0 0%t? ©7-* 3.-7- .fit 7 0%~1 0 

0%©ffiHfc£ijaLfc4 g- <!: UT fefil>. 2KiilEA*«ift 

Ci*B«tli0rtffctxS o $Uffll^£->@tt£iiicA;*J 

Kioa-rsir^BSfcaas't-FM. -ess* so 
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as-e-r. s^a;^?^ i , 4jS*&±t:©i5ia-cift 

#SMBtea**--KM, rafeT5ti^«r^LTl^. 
WW^f - >©{3^«EA*«fc©ipf5F«Cfei6rifi8SflSBE 

[0 06 1 ] 0 2iC7nL//c^rtftIJ®SP3«r«fi£-r^aS 

wan;** - >i£#S4 2 ^rt*u©3p 3 icmmz n 
fciatBWtciBttsn'rc>&s»si*a«©«Mi3- f. & 
chj >gg4 ©is^rtgccffcD r3®i^am©$ij® 

«fcOS»a«©«ISP^3f*->*«SKe3tiJ5:i»<!:#. #M 

RWBB5©a<&*- f^. SEaEA*«sft*ms i 3t-t 

[0 06 2] H-^CC, ^a«l£fB&W-*"&££lgifnfll 
«C*Jt»Ttt. 3!!Ei3!EA^««©*PfSI«:|6|6ri£i!6«EfiBfe 

a**- km, T?aig-r*ft«ai-'ff->®*afflLT:c» 

S. -3>S0. 04 (a) (cmBE. ®£©jgPS*. 14 

(b ) (Os^as^i/XFP^r-en-eti^L'fcjr^K:. 

#@*Sam^- KM, "CateLfct&^tCtt£dfc30:VK: 

T3H±S©CCMLT, eawtEEflBta«*- KM, t?« 
3Ss£mH©-fe'a ^ P 6B#ia T A£W *)7 i? b)VLi 

tmmm s -er 3^««?jS i , , c i cct -> r-^ajr 

#*EI4i*{c. 2ftfflLi:£HSC&#sr*S. C©H 
aiSESEffiycaS*- FM, r»PWM*lJiai{CWa 

«c«s*jtif-r'5«fc5«:. 3?atA*««E«cieDrj®»a 

[0 0 6 3 3 U*»4tC v StatAJjWftO/JNSOttH. W 

a 3 (c^-Tfi^ i , {ciaa^ •5*t*©a©izra{c 

©fc*e»«E3&j±»ua**«isiK:*4. fct, s 
d±^}tpA^^< a^B#r^^^< f z>*v>w®ifimh 

©^•y-r »Jl/MN<c£featt<cJ:Stt]& i „ <b<g«ES 

aaais 1 7 tcat4i4*aE 1 a , a jwsrotttfisjtc-rti-c - 

o©iiii:fe4C <t*i*S. C©i ^{C^fi5iAiz:o©iilCC 

5„ W^t. H3 CC^-rTO^EP B 1afC*jC»T:4>B'TS© 
^J**lll«"r*«ca:. 06 (a) fcHEE, ^©ig»50 

^. 06 (b) jcstftHja^w* f p?:^n-en^ofc 

iWiSft^T, B#ra/ci7^$i]am$-S-5>Ci{f;J;oT I 

[ 0 0 6 4 ] *ce. *ntt^jB-ct*» mmmm^f- 

Ht?«^tcMH®»a**- FM. raKLra*«JE© 
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ifei, 5r®K.-r^e.pwMff-§-©f ; ^—f--< itfimfe'? 
flBta«*-FM, -canst,. Jtawwe?**. 

— f- a ft«±K &54 HlfrSStg^ilS* - h* M 3 T'«Ik 
^^$KB$&t«f^-fwl:b£jAlf&^< . tt&fcl* * 

[006 5] * /c. jMMfll/'' j» ->K3&£® 4 2 tt. 10 
^*->(DX«^* ->©©@IE««SteiI«*- KM j 

a t Lxumztitci^mxmicmmLtci: *. ^©m 
[006 6] <*-c. ±ai/fca«*«Bi^f ->fi-^*j. 

ft 5*1 -5. ^»g|53 0-CBiifg$UWgP3 Her CCD 

j&ftau3 2acfa**-K«»#ia3 7«:»iJt*. hhk 

8(H£tftttl#R 3 3 SO'f»- 7- 4 Jfc»^a 3 4 ft/JO 

[00 6 7] far-f-.f Jtfg^#®3 4«-r-£>*'; 
3 6© rpwM^^-y-^tb/fi^lsIiK^ : T--^J 
TR*#MbTlaWESS}g^K:3fti£:-rsf s a ~?-^lt©P 

wMt nz§Lf& lx ■< is*- z mums 3 5 fc/jn*. a. 

lslli£UB&l*lb^8 3 3 ttBC^-ftBtttiis 2 2 tc i 

tb}^#£23 4CCjJD;i£„ VOtt&fSL 
3 4 ttS«K&ffi£ttffl^Ijt3 3 **Hfc&-r*SKffll&©^ 
Kit or. @3S&«M #3gK: P WM{f -sf © -r 

a-fwibSrtilE'rS. -f SW»®»3 5 ttC© 

PWMff^tCS£oT-^:WN*-*£|5IS§l 8£t8)jXT&.X 

» * > yjiHF-s* * > . * y mm? 

[006 8] a**- KW«#S3 7 «jim*««p 
fiJS-J-*. C©*»£. ->#Sifc*ffi«5fc»« 40 

km, £#&s3#©»^£->®r&ftw:. 

U m*&iim{f-^?:^Lrjl^»0SSl 6 tern 

* - f- * Jttcfcf i&r s3@^aptB#p B ^ r^awra/ 

•7*a— ?wtt: f—zfjVs TAj&^gstfJU •te'ni'PX 
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3te«£*- KM, XM&ZtiZ. i&Jffli^* 
(C«. 3s*Sa^n#Pa1/f : ^— 7"-fi:b: f— 7".>UTA£# 
Mb. 3c?jtEA^^^ i , J:0^3l>ffiHr«^3@*&ii 
KriSKSft. SSfcAft^iJiU, MitPWM 
^©■r ^-7-^tb*si00% CCSM-T ■£> $ -CitiSmH 
g^Il-t- KM, -eapSSft. f-'^-f- a Vcifi 1 0 0 

^"JUJ TS£#MGT[IIi&ifc«5fca^&-- FM, TSIk 

-r^., &*>. a**-F«e*gt3 7«ie*«EflBfeii 

KM, -C©Sli't'iC®mjI^tliS2 1 -Cift«E*« 

[oo69] -xic. mm*- Fws#a3 7 ». aftsw 
wsi53 1 ©aj#it-^6am©$y®^£->£*ij^o/c 

-f tbASf^r^ -7- / irb^^^^-f- f JrbtcSiJ«-T 5 

* S 4 ±E ^ - ^ T S 4 #«8 1/ r @<S»«5tffl«* - 
KM, •C-iSlESti^,, 

[0 07 0 ] 3«C. FWfl?*S3 7 «. ait $IJ 

»»3 1 ©m*fi#*>6ffiM©$IJ®I^'^->**lJSl,/c 

Mm, ia^^s^am^- km, 4^t?s 3 tp<Dmm^ 
$->©-c*n«. r^sasB^^/^^--^^ tb : r- 
-^uj TB*#jBb. mmmmm^^^Lxmmm 
wmmi Qicjias-z. c©4#. 3a«A**i*tfiHis i 
3 ©#*fflffltc»ic-r sg*&ffl*B$iffl* rs»a*«fw/ 

-fib: 7=— T'JbJ TB^6KtHL. •fe'Di'nx 

«ltBSi 4-e^m3*T.fc-fe'a^D^4»f|i{cor5S*s 
amt^tti^nrs,, u*^-c. aa*A**awi, J; 

KM, r»lE3ti-5, = 

[0071] c©j;^tc. ftijffl)/^^->®-@«c^-rn 
*>x«A*«aw«/h s t, ^f5H-c5®*&am?r^±-r ^>iN3s 

SSIlt- KtctietS©-C. iSi£mjE©«±#?£ffl) 
«*i«W)OS-&-S'i&S36i«:< fc-SO-CJ-i'^©^* 

■r. xmmBmomw&umtzctx^ hfc^m 

[0 07 2 ] H F C^©^i*W^C^4 L-T . R 3 2 
(y7^ay$» iRl 25 (^>^7;UjfPJ.^ 
» 41^5 011%-foig^l / /cR4 1 0A*ffll»4C 

[0073] iC^t, *IJ®J^^->©r©ai£4'(C# 

Mtt- FMo ^ess^is^s^e- FM, 
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fft/fcit. $>&W£. ftj®^*->©Xtt<Z>-C©a$K 
#JStta**- KM. A> 6 ■=& — K 

m, «c#tfofc<ts. 3SstA*«assag*«^br-5. c 

©S^?£^©^bttmiji£tfcfiHfii©Slg£ & -3 xwnh. 

[0 0 7 4] */c. $iJ®^-^->®, ©, ©cc*si»r^ 
SiftilflS*- KM, *»<E>iti3K«BE^tiiS*- KM, X 
t*. iS^*ffi5feaS*- KM, {C^tfU/ci*. jgffiS 

ttasa^tL-c r^jfeo^j 4. as*-K#j 
ifS3 7(ic© r^ttij*j %l»±-r-5*SB*fe«jt 

F Potior T, , T» , T, (> 
T, ) , T, , T a <>T, ) . T 3 , • • • ii^J: 20 

f >i l cm-xm-f-c tmammi/i 1 x 

>UJ TB©ffi0cffi»-rSct ; 5fCLr&J;< > @8 

jc^-r.t^cc, am*- K*^#^.fci[^©^amA 
*^FP©w*BBPa*i£if. *©sl ammRretft^tc 

[0 07 5] £/c. IWt8P^*->(D. <2>, ©©J^fC. 

KM, ^ <E> iSiifcmjEfiSSfcaS-*- KM, 
X«^*^5tam*- KM, iCffiy-tTZ £ . >; T 4> K 

■at. mi oic7fi-fj:5icm&mmj-<)vzFP<D'&icm 
m@icm o wmr&cDMmmmjifcz f s 

[0076] ±KEL//c%$lja^lE]SS 1 5#IE 

stcc ass $ nfc 3&»53i»©jHEffc«*«iB-r Sii»fetnr 

<£. fCT. *HJfi0^rwami?^J5£#©3 8* 
Rtfrni. c©w^. a?jfe«JEEGBtaf^e- KM, . 

iifcfr^fiBfcaS-fc- KM, RJ>'lI$K8fc<g5fca^e- KM 

, -c©3£«e A^jsK&s.o'f' * - 7- a iw^wm^mn.^ - 
km, v<D&mAt>nffij$.i?7 : 3.--f--<ittimLx*: 40 

£l>„ fcr, BQCCinOfcJ: 5ic. saaA***i«: 

Lit^mD r *wc&l. $&&jjwfc 1 * s 1 > 1 r t-. 

fa-f -fttD^D>D r Klfc &$ija 

as 3 icummm t l r a& u . 3 ©s^g 7 

a>XB3IWcj:»)fta4B%»ll/T*s<. 0*>U 

T. ^M*- K«cgg^Lfc{Cfcf6jP>-r, ^iJM^Iel 50 
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[5]8&©$&*&a*££s±-r scit, ^jgiS&am* — K"c 

[0 07 7 ] ftfc. SftlSt- K "C 3 ti?ci)>&fr 
&tUSfc#ft£LT. ^Jx«, i^-rwtb© 

[0078] icdt, m 1 (c^C/fc^S)ia^isis§i 5 
wa«ai8i 5*«j*)«rs-cicctt*. ts^r. %$ua 

[0 07 9] S/c, ±iaHSfeJf5«|-Ct*-r-^^^: U©^ 

[0080] s/c. ±iajli&0SSt:-»7 r - ^ y * >j %m 
*>6js»aflwiHj ^*&ame#ra©^iES) * 

?H®U 3e>tC. -b*P^PX^|i)|§A^6©-fe'D^CJXit 

- if f«9© ^ ■{ -7 %m c » r ^jsam^vu x * i^-r 

•vi>mtsti,^m&fr$>z>. s/c c©*i^{c«. Jem 
«©m#©*ijiw &cififi£®Ei!fc as t » 4 &bw tn\ 
[oo8i]4Jk, ±.Msmm}&X'te$mAt)'mffi& 1 
, ^smutcct^PF^L-z^mmmt- km, * 
6oa^Effi5feam*- km, . is^^«$ta^*- k 

^<t#. ^sjsaa^-KM. ^e.ia^Effi$feam* 

-KM, . Sf^@5ta«*- KM, fc^tf-r-SJr^tc 
[0 08 2 ] 
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tt3hfcit««E*PWMWII«:gftU &»HM*;U 

i . n *sai©«iKfflij«:aa5iJ«:sifts ftfc UTi' 

- f (o^-rtifrtzwcm.-? & Mmum** *- >s95£#is t 

ii^e- F-caife-r-scifcfcOiejSi^tctBa^-sfi 
sms© - *«*©*«»> -mmtsmoymt^m^m <- 

[12 ] El 1 tC^OfcHifi^»©S5gjR©»|ffltt«lS* 
Tfj-f £0,, 20 
[03] Hl«CwLfc^^©«lfl:*SKIII**fc» 

[I4]01 {c^l//cSOt^S8©«ifN*Si?l!f S/c» 

0. 

[15] 01 <c*Lfc^Jfc«©«ifl:*Mi!8"rSfc» 

jc. *EKtf*i*©i!i^*^o;fcS9Big. 

[136 ] 0 1 «c^L/c3«S^a8©ttfP*attll!f *fc«> 
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* [H7 ] 0i fc™Ltcmffif&<Dm< / ?%mm?i>tcib 

[08 ] 01 (c^U/cHSfe^.^Ki^^B^-r^/c^ 

[09] Hl{C^O?t||tt^<S©»ff48SlWi-*/ca> 
(c. ^*Uii*l3SS©I6fPffiH ; &^Lfc0„ 

[0io] vr * h frotm^zfflffl-r&mn^frz.* 
^f^0. 
[#-^©^] 

i 3 stistAtovfiWitim 

14 •fe'Pi'PX^tbS 

1 5 ®*[JiIH0EfS 

i 6 mmmMis 

1 7 ttttjE&Ettglig 
1 8 -Y W<- £3EH]S§ 

1 9 JlJi^lglftSSii^ 

2 i rn.mms.ikms 

2 2 SIE^BtttHS 

3 0 gjf-lHfflltt 
3 3 BtiRflHMftH&fft 
3 4 

3 5 -f >y<— £$IJ®@S8 

3 6 x-^^^:'; 

3 7 ii**- FWS^S 

3 8 mmmm vmsz&Bt 

4 2 MMflP't * - >s^#© 
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